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CATALOGUL V¥ SOLAR ACTIVITY FOR THE YEAR 1959

INTKODUCTTON

The data compiled in this volume of the Cacalogue covers the
vear 1959,

The solar activity data have been arranged in eight tables, or
catalogues:

I. Catalogue of Major Solar Flares and Related Terrestyin. Effects
II. Catalogue of Important Sunspot Groups
III. Catalogue of Important Plage Regions
IV. Catalogue of Outstanding Solar Radio Emissions
V. Catalogue of Geomagnetic Gtorms
Vi, Catalogue of Important Solar-Terrestrial Effectrs
VII. Catalogue of Balloon Flights
VIII. Chronological Catalogue of Major Solar Events

There is a considerable amount of duplication between the different
catalogues. This has been done to keep cross references at a minimum
without making the number of columns unwieldy. Each of these catalogues
is described in detail in the subsequent sections and in the description
of the tables. The data have been obtained from many sources. These
are listed in Table 4.5, of references, pages

This work has been carried out at LTV Asironautics Division under
NASA Contract NAS 9-2469. Dr. Helen Dodson-Prisice and Miss E. Ruth Hedeman
prepared the data for the Chronological Catalcgue (Table VIII). In
addition, they he e made valuable contributions to the other tables
through discussions and data contributions., Their work was supported
by the Office of Naval Research.

We wish to exprer~ our appieciation to Dr. Howard for use of the
Mt., Wilson daily work sheets of suiaspot magnetic classifications. Mr.
P. S. Laurie, of the Solar Department, Royal Greenwich Observatory,
supplied a copy of the General Catalogue of Sunspots and the list of
all spots with corrected maximum areas greater than 500 miilionths of the
solar hemisphere for the year 1959, pricr to publication. Many of the
authors listed in the reference table have generously supplied reprints
of their papers and in some cases have made unpublished data available.
Other scientists throughout the world have made valuable contributicns
through discussions and helpful suggestions during the period wher many
of the data were being obtained and the idea of a soiir activity .tla-
logue was generated.
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1. Major Solar Flares During 195Q

The IAU Quarterly Bulletir (reference 19) lists 341l solar flares
during the year with importances ranging frcm 1 to 3+. Reference 47 shows
a total of 3704 flares from a count of flares reported in reference i0
for tne year 1959. A spot check of some of the flares listed in refer-
ence 10 shows that in some cases two or more flsres originally listed
¢s separate flares were combined as single flares in reference 19.
Similarly, reference 13 lists 3387 flares for the year 1959 that were
reported in the Quarterly Bulletin (reference 19) with importance of 1
or greater. Again we {ind that in some cases two separate flares in refer-
ence 19 have been considered to be a sirle flare in reference 13. Two
examples exist in our catalogue.

Flares 29 and 30 with importences 3+ and 3, respectively, in
our catalogue are combined as a single flare [.umber 1388) in the McMath-
Hulbert working list (reference 13) with importance 2+ starting at 2102 UT
on Mey 10 and lesting beyond 2610 Ur.

Similarly, major flares Wl znd 4, on July +0 w.th starting times
0206 and 0539 UT, respectively, ai: considered to be a single flare
(source number 2015) of importance 3+ starting at 0206 UP and still in
progress at 1000 UT in the McMath-Hulbert working list.

For the purpose of this catalogue, & flare is classifi=d as a
major flare ir at least one sbservetory reported it with an Iu.» rtance
3, or 3+, or at least two chse-  “tcries reported it with impwu.t=-ce 2+,

Because of the lack cf -miformity among observatories :* classify-
ing flares, we have included th= importance assigned to he -ve in the
McMath-Hulbert working list (re“ereace 13).

Importance Importance in McMath-Hu! . - .orking List
In the Catalogue Uachanged  x>2duced i noad Reduced
1o 3 w2t to 2
3+ 6 5 1
3 19 + 2% 12 15
2+ 11 3
36 + 2% 5 12 19

¥Flarcs 30 and 45 with importance 3 in the catalogue cambine
with 29 and 4k, respectively, in the McMath-Hulbert list.

TABLE 4,1
Comparison of Flare Importance in this Catalogue
with the McMath-Hulbert Working List
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The 1Q major flares reduced to a minor flare classification in
the McMath-Hulbert working list are lisced in Table “.-A.

Table 1-2 lists the flares that were reported by only one obser-
vatory and assigned an importance 2+ by the observatory.

Table 1-C lists other flares tinat ‘iave an importance of 2+ in the
McMath-Hulbert working !'ist that are rot included in the catalogue of major
fliares.

2. Sunspots During 1959

Our catalogue of Important Sunspot. Groups During 1959 includes:

All sunspot groups with a maximum area greater than 500 millionths
of the visible solar hemisphere based on unpublished data from the
Royal Greenwich Observatory

All sunspoi groups with an average ¥ or/3y’ magnetic classification
in the Mt. Wilson date sheets

All sunspot groups irrespective of area or mognetic classification
that produced one or more of the major flares listed in Table 1.

The Royal Greenwich Observatory General Catalogue assigned ser.al
numbers to 599 sunspot group: that lasted for 2 or more davs during 1959,
and iisted 191 that lasted one day only for a Lotal of 79C sunspot groups.
During tue same period Mt. Wilson Solar Observatory assigned serial
numbers to 823 sunspoc groups. Our catalogue of Important Sunspot Groups
During 1959 lists 103 spot groups. This includes: 8L spct groups that
in the Greenwich data had a maximum area of 500 millionths of the visible
sclar hemisphere or greater., Siuty-four of the large spots did not pro-
duce a cingle major solar flare. The remaining 2vu large spots prcduced
55 of the major flares; 16 small spot groups produced a total of 19 major
flares, N .neteen spot groups were given an average magnetic classification
of ¥ or/3¥during disk passage Yy Mt. Wilsor; 15 of these also had a maxi-
mum area greater than 500 milliontns during disk passage. Eight of these
large magnetically complex groups did not produce a major flare during
disk passage.

These date are summarized in Table 4.2,



Spot Type Number of Number Total Number

Spots Major F ires Major Flares
per { -ot
Large Spois ) 56 O 0
(L) 8 1 3
2 2 i
1 3 3
1 5 5
1 8 3
Large and 8 0 0
Magnetically 4 2 8
Complex L.M. 1 k 1t
1 T T
1 8 8
Total Large Spots .
with Major Flares - 20 ' 55
Small, Magnetically 3 0 0
Complex (M) 1 2 2
‘Small Spots 13 . 1 13
2 2 4
Sunspots with 36 4
Major Flare :
Sunspots with.ut 67 0
Major Flares 7
103 : : i
TABLE 4.2

Major Flare Distribution
Among Spot Groups During 1959

L.y



3. Important Plages During 1959

Our catalogue of important plage regions includes:
All plages that produced one or more major solar flares.

Plages that had an average maximum area equal to or greater than
10,000 millionths of the visible solar hemisphere (L).

Plages that diring disk passage had an average brightness of 3.5
or greater (B).

Plages that produced 30 or more flares of importance 1 oi greater
during disk passage (N).

Fifty-six of the approximately 574 plages that crossed the cenirs)
meridian during 195Q satisfy on2 or more of the requirements listed  tove
and are included in the catalogue. Thirty-five of these produced one or
more major flares. Thirty-one of the plage regions were flare productive;
they produced 1545 flares of importance 1 or greater, approximately 459
of all flares revorted in the IAU Quarterly Bulletin. Nineteen of the flare
productive regions produced 56 of the major flares (epproximately 75%)
and 304 of all flares.

A summary of the flcre productive regions by piage age is given in
Table 4.3.

Age in Rotation 1

Number Flare

Productive Plage 9 3 6 5 4 3 1 31
Regions

Number Major

Flares in N 10 8 5 15 13 5 0 56
Regions

Number All

Flares 426 315 268 181 160 148 L7 1545

"
w
+
\n
OY

7 Total

TABLE 4.3
Summary c¢f Flare Productive Plage Regions by Age
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Age in Rotation 1 2 3 4 5 & 7T Total
Unproductive
Plages 3 5 3 2 1 0 1 16
With Major Flares
Major Flares
Unproductive 3 6 5 2 1 0 1 18
Plages
A1l Flares
Unproductive 25 9% 51 4l 26 0 2 241
Plages

TABLE 4.4

Major Flares Associated with Unproductive Plage Regions

Table 4.4 summarizes the association of the remaining 18 major
flares with the unproductive plage regions by age in rotations.

L, Important Radio Emissions From the Sun During 1959

We have limited this portion of the catalogue to spectral observa-
tions Type II (slow drift) and Type IV (brcad band continuum) and radio
emissions at discrete frequencies between 167 Mc/s and 9400 Mc/s. Because
of the gap between approximately 0600 and 1300 UT when there is no sweep
frequency patrol of the sun, we have included available date on Type IV
emissions derived by Pick-Gutmann (reference 38), and Sinno (reference 47)
frouw fixed-frequency observation. The sweep frequency data have been ob-
tained from the IAU Quarterly Bulletin (reference 19), lists prepared by
CSIRO, Sydney, Australia, and Maxwell, et.al. at Fort Davis (reference 32).
We wish to point out that there are no spectral Type II (slow drift) data
for the period between approximately 0600 and 1300 UT.

Data for the fixed~frequency observations have been obtained from
the IAU Quarterly Bullietin, and the Bulletin of Solar Phenomena published
quarterly by the Tokyo Astronomical Observatory {reference 49).

5. Geomagnetic Storm During 1959

A comprehensive search of the literature fails to reveal a universal
list of geomagnetic storms or agreement on starting times. In the case of
moderately severe and severe sudden commencement storms the variation of
starting times reported by the magnetic observatories seldom differ by
more than ¢ few minutes; on the other hand, some observatories will re-
port a sto.z duration of two or more days, while others may report two
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or more storms during tine pericd. In the case of geomagnetic storms withn
a gradual beginning the stact times may differ by several hours. The
catalogue of geomagnetic storms has been limited to those storms that
reached a planetary three-hour index Kp of 5 or greater. We have in-
cluded, in some cases, a probable solar flare association. In ezzh of
these cases the storm-flare association has been given in the scientific
literature as indicated in the reference or source column of the table.

6. Solar-Terrestrial Effects During 1959

This portiun of the catalogue is limited to short wave radio fade-
outs (SWF) selected geomagnetic storms, solar flare effects (SFE), polar-
cap absorptions, and Forbush decreases.

6.1 Short Wave Rkadio Fadeouts

In the case of the SWF we have included those of importamnce 3 or
greater that lasted for 30 minutes or more, and those that occurred
at the time of a major flare, irrespective of their importance or duration.

6.2 Geomagnetic Storms

In general, the geomagnetic storms listed in this portion of the
catalogue are limited to those that have been classified as moderately
severe (Kp = 6 or 7) and severe (Kp = 8 or 9). A few moderate storms
(Kp = 5) have been included if in the literature they have been associated
with a flare (irrespective of the flare importance)or a polar-cap absorption.

6.3 Solar Flare Effects

Solar flare effects (SFE) (marnetic crochets) have been itaken from
reference 4. They are limited to those that were unmistakable cr definitely
SFE's,

6.4 Polar-Cap Absorptions

A number of papers in the scientific literature have discussed polar-
cap absorption and their correlation with solar flares, solar radio
emissions, Geomagnetic storm and other terrestrial effects. There is,
in general, good agreement between the different investigators, although
the choice of the flare responsible for the PCA is, in some cases, not
unique., These are cases when two or more flares of importance 2 cr
greater take place within the acceptable time limit.
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6.5 Forbush Decreases

The 1list of Forbush decreases in the catalogue were obtained from
data published in references 27, 27a and 28, and unpublished data kindly
supplied by Dr. Carmichael from the Chalk River Nuclear Laboratories
(reference 41).

7. Catalogue of Balloon Flights

Of the 263 balloon flights during 1959 ana reported to the IGY World
Data Center A for cosmic rays, 164 were made within four days after a major
solar flare, a soler spectral emission of Type II or Type IV, or a polar-
cap absorption. Seventy-eight »f the flights were made in the USSR, The
USSR flights carried single Geiger-Muller counters.

8. Chronological Catalogue of Major Solar Events During 1959

This table summarized many of the data contained in Tables I through
VI of the catalogue. However, Tables I through VI give many events and
more detailed data than was possible in Tabl2» VIII., In Table VIII flares
were limited to those of importance 3 or 3+ in the McMath-Hulbert working
list (reference 13) and those of lower importance that were unquestionably
aseociated with a flare effect.

The criteria for inclusion as a major event (inaicated by an asterisk)
are as follows:

8.1 Flares of importance 3 or 3+ in the McMath-Hulbert workirg list

(reference 13).

8.2 Short-wave fades of importance 3 or 3+ that lasted for 30 minutes
or more.
8.3 10 cm. radio emissions with a peak flux of 500 or more (units of

10-22 wWm=2 (c/s)-1).

8.k Plage Regions that were the sources of 30 or more flares {of all
importancesi during disk passage.

8.5 Sunspot Groups that had a mean area of 1000 millionth of the visible
solar hemisphere, based on Greenwich Observatory data (reference 42) or
had a /3]’ or ¥ magnetic classification during disk passage.

8.6 Dynamic spectral emissions includes outstanding Type I and Type III
bursts reported in the IAU Bulletin, and all Type II and Type IV bursts
included in the Maxwell, Hughes and Thompson Catalogue of Type 1l and

Type IV Solar Radio Bursts (reference 32).
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8.7 Polar-cap absorptions included in Bailey's catalogue (reference 1)
and those weak events generally reported in the literature from Riometer
recordings.

In addition to these major events, the catalogue includes:

6.8 200 Mc/s radio emissions that occurred at the time of cther solar
events.
8.9 nadio emissions at other frequencies unquestionably associated wi.h

other solar events.

8.10 Geomagznetic storms.

8.11 All events of lovwer importance that are definitely or reasonably
asgociated with one or more of the major events.

8.12 Notes and comments concerning some of the major solar-terrectrial
events are given on pages 4.VIII-viiithrough 3.VIII-xiv.
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TABLE I.

CATALOGUE OF MAJCR SOLAR FLARES DURING 1959

The meaning of the various columns and a description of the data
contained in Table I - Catalogue of Major Solar Flares, are given beLow.

A major flare is defined as a flare which has been reported with
importance 3 or 3+ bv at least one solar observatory, or with usportance
2+ by at least two observatories and published in the Quarterly Bulletin
of the IAU (referenze 19).

Solar Event Serial Number. This is the event number

assigned to the solar or terrestrial event: in the

Beginning of the Flare U.T, This is the earliest time
reported in the IAU Bulletin. If the observatory reported
that the start of the flare was observed, the fact is in-

End Time U.,T. This is the latest reported end time 1.

the IAU Bulletin. ™ the end of the flare was ‘bserved,

Time of Maximum. Since different observatories oiten

report different maximum times for the same flare, the
time (or in a few cases, times) entered in this column

In general, the tabulated time is the arithmetic mean
of the reported times of maximum for all observations
that covered the orincipal maximum of the flare. If a
second time is givein, there is an indication that a
secondary maximum may have cccurred as indicated by two
well developed phases or that several observers reportea

Position. The heliographic position given in the cata-

logue are arithmetic means of the values reported ir
the IAU Bulletin. A reported valun is excluded in
deriving th. mean if the value deviates by a large amount

Column 1 Major Fla:c Scrial Number.
Column 2
Chronological Catalogue, "able V7 ™.
Column 3 Greenwich Date of the Flare.
Column 4
dicated by underlining the start %ime.
Celumn 5
the end time is undexrlined.
Column 6
has been taken from reference 13.
them as two separate flures.
Column 7
from the other repcrted positions.
Colurn 8

Plage Number. This is the serial number of the McMath

plage in which the flare occurred.

4,1-3



Column 9

Active Region. This is the serial number essigned %o

Column 10

active regions by the Meudon Observatory in the IAU
Quarterly Bulletin. The numbering sterts with one
at the beginning of each quarter. It will be ncted
that there is not always a one tc onc correspordence
between the plage and the active region: a plage ray
cover twn or more regions.

Mt, Wilson Serial Number of Sunspot Group Where tne

Colurin 11

Flare Occurred. Occasionally 2 flare cccurs batween
tws groups and two spot numbers are recorded.

Greenwich Serial Number of the Spot Group.

Celumn 12

Coli an 13

Flare Importance. This is the maximum importance re-
ported for the flare in the JAU Quarterly Bulletin.

No. Rep./No. Max. This column gives the numbter of ot~

Column 1k

servatories reporting the flare in the IAU Bullietin and
the number that reported it with the maximum importance.
Occasionally an observer reports the same flare two or
nore times. These separate reports are all considered
in the selection of the start, end, and maximun times
use in Columns 4, S, and 6, but only once fcr the number
of reports. The number of observers reporting the flare
with the importance shown in Column 12 is indicated by
the second number in this column.

This column gives the imnortance assigned to the flare
in reference 13.

FLARE AREA SQUARE DEGREES

Column 15 The range of areas reported in the JAU Quarterly Builetin:
Smallest area and largest area.

Column 16 Number of Observatories Reporting an Area

Column 17 The Arithmetic Mean of the Reported Values

RELATED FLARE ACTIVITY

Colwn 18

Other Flares. This column lists the number of =inor

and major flares associated with the active region during

disk passage (IAU active region, reference 19) before
and after the major flare.

L.1-43



Column 1€

Column

20

This column gives the heliorraphic lon-titude (or central
meridian distance) of the first flare associated w.th the
region and the importance of the first flare. For
example: EQ0/2 indicates that the first flare occurred
at EQ0, and at least one observatory reported it with

an importance 2.

Short Wave Radio Fadeouts {S.W.F.). Short wave radio

Column

21

fadeouts associated with major flares are listed with
the following notation: Beginning/Duration in minutes/
importance. Complete data for S.W.F.'s of importance >3
that lasted 30 minutes or more are given in Table VI,
Catalogue of Solar-Terrestrial Effects.

Solar Radio Emissions at 10 cm. Peak flux repor:ied at

Column

Column

22

23

approximately 10 cm. wave length. (The frequencies may

be 2800, 2980, or 3000 Mc/s.) Detailed data for impor-
tant solar radio emissions are given in Table IV, Catalogue
of Solar Radio Emissions. The information given in Columns
21-23 is limited to an indication of the radio activity

of the region at the time of the flare.

Peak flux reported at 1.5 m. wave length (200 Mc/s).

If the peak flux was reported as greater than the recorded
flux, the recorded flux preceded oy > . When the

flux given in Columns 21 or 22 represents a smoothed

flux (peak flux not reported), the value is enclosed in

a bdbracket,

Emissions at Other Wave Lengths., The nctation cm. in

Column

2L

this column indicates that emissions are reported (and
given in Table IV at one or more frequencies greater

than 60C Mc/s (except approximately 3000 Mc/s). Similarly,
the notation m. indicates that emissions are repnrted at
frequencies less than 600 Mc/s (except 200 Mc/s) and de-
tailed data are given in Table IV.

Dynamic Spectral Emissions. The notation II or IV in

this column indicates that emissions of Type II (slow
drift), or broad band continuum, Type IV, are reported
by either the Sweep Frequency Observatory at Sydney,
Australia, or the Harvard College Radio Observatory at
Fort Davis, Texas.

If no spectral observations are reported, but a broad band
continuum, Type IV, has been derived from discrete frequency
observations by one or more of several investigators, the
symbol has been enclosed in a bracket - (IV). (Detailed
data are given in Table IV.)

b, T-iii



SOLAR TERFLSTRIAL EFFECTS

Column 25

Polar-Cap Absorption. Polar-cap absorptions reported

Column 26

within a reasonable time after & major flare (generally
between one and seven hours) are listed. The data in
this column are limited to: Greenwich day/veginning
time U.T./absorption in db. Additional data, including
referer..es, are given in Table VI, Catalogue of Solar-
Terrestrial Effects.

Geomagnetic Storms. Geomagnetic storms with a maximum

Kp >5- reported by three or more obsesvatories within
a reasonable time after the major flare (generally
between twelve and seventy-two hours). The data in
this column are limited %o: Greenwich day/onset time,
U.T./type/degree of activity/maximum reported Kp.
Adcitional data, including: references, duration,
nunber of reports, etc. are given in the Catalogue of
Geomagnetic Storms, Table V, and the Catalogue of Solar-

Terrestrial Effects, Table VI.
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TABLE | CATALOCUE CF MAJOR SOLAR FLARES DU

MLTGR FD M SOL Gl HEGEON £ ARE IMPORTANCE 1 ARE AREA Q-
S s pot N
Sertal  Foent Bes. Pt Mox Tlige  Actine Greet- No Rpt No
Mo o Date UT T Tine. Pty o1 Nu. Hegren  MUValson wich 1AL Rpt. Max. McM } Range No Hpt.
I - o
1 s 1040 1220 1165 N26 £27] 4951 1v 13641 19116 {2, 7 2 2-9 s
2 21 1700 1750 1709 N10 B 48 4976 11 13683 19146 3 21 3 9-10 2
3 22 1108 1147 1127 NO8 w03 | 4973 37 138737 15140 |3 61 2 2-33 6
4 12 26 0842 1030 0900  N1€ W6l | 4969 4 13878 19141 |3 31 3 5-13 7
5 13 26 1627 1315 1050 N16 w6l | 4969 34 13878 19141 |3 8.2 k] 3-2¢ 8
6 27 1340 1520 1430 NO8 we0 | 4973 37 13877 15140 2. 11,4 24 4-:4 16
Feb.
7 15 ol 0357 0458 0423  N1?2 E83| 4997 59 13913 19174 |3 1i 3 - -
] 16 02 1015 1227 1039 ~22 w30 | 4983 48 13897 19157 |3 73 3 v 8-20 6
9 17 | o2 1816 2019 1624  NO9 E60 | 4997 59 13913 16174 {3 32 k] 12-14 2
10 09 0735 1545 0955 NO9 E88 | 5009 67 13929 19183 |3 11/4 2. - .
1 10 0800 1530 - N0 E73 5009 67 13929 19183 {3 6/1 2 6-14 4
12 28 12 2301 2515 2325 N13 E48 | 5009 67 13929 18183 13- 21 3 24-35 2
13 18 1005 1020 - N21 E76 ] 5023 79 13940 19187 |3 11 3 15 1
14 18 1142 1150 - N21 E76 | 5023 79 13940 19197 {3 11 3 15 1
15 36 19 2032 2244 2037 N1l wio ] so16 73 13931 19188 |3 31 3 7-13 3
1
Mzr.
16 19 )35 1205 1053 N28 w18 | 5054 111 13984 15234 |3 14,1 2+ 5-21 12
17 21 0900 1127 0916  N15 w42 | 5052 109 13995 13236 |3 16/1 2 2-19 13
38 24 0700 0908 0737 N19 wo4 | 5060 118 14001 19246 {3 8/1 2. 9-17 7
18 3 2 0958 1325 1018 N29 w77 | s6e4 11l 139684 19234 |3 16/7 3 6-22 2
) $6 28 213 15 2126 N24 W33 | 5061 123 14004 19249 |3 5/3 3 7-21 3
Apr.
21 04 0640 0956 0800 NIS Wad | 5071 H 14020 1,258 13 12/2 2+ 5-25 9
22 59 05 2316 2519 2327 N16 w67 | 501 5 14020 19258 |3+ 4/2 3+ 23-102 3
23 60 08 0903 1010 0921  N27 EB85 | 5093 18 14050 19284 |3 9/3 3 19 1
24 i1 0807 0933 0838 N28 <£46 | 5093 18 14050 10284 |3 12/1 2 3-14 7
25 12 1104 1225 1117 N26 E30 | 5093 18 14050 19284 |3 10/2 2+ 8-30 9
26 65 13 23 0935 0840 N27 E19 ] 5093 18 14050 19284 |3 16/2 3 2-19 13
May
27 08 2252 2322 2257 N23 E86 ] 5148 60 14121 19335 |3 2/1 2+ - -
19336
28 74 o9 0123 0212 0150 N20 E78 )] 5148 60 14i21 19335 |3 1/ 3 - -
19336
2 76 10 2055 2610 2140 N19 E47] 5148 59 14121 19335 |3+ 5/3 ~5-109 3
— 19336
5+
30 10 2315 2520 - N19 ES51 | 5148 60 14121 19335 |3 2/2 24-27 2
19336
k) 8 11 2006 2150 2028 N10 E41 | 5148 59 14121 19335 |3+ 4/1 3 7-3¢ 3
19336
32 12 0655 0801 0708  N10 W22 | 5146 S3 14113 19325 |2+ 5/2 2 4-9 4
n 13 0457 0553 0514  N22 E26 | 5148 60 14121 19335 |2+ 6/4 2+ 9/13 4
19336
34 13 0820 1256 0925 S10 E90 | 5156 65 14138 19344 |3 51 2 -
35 13 1554 1650 1610 Ni14 E18 | 5148 59 14121 19335 |3 5/1 2 5-12 4
19336
36 17 0523 0400 0527  N21 w30 | 5148 60 14121 10335 |3 2/1 2+ 4 1
- 19336
June
37 1 1802 2130 1207  N17 E78] 5204 22 14211 19396 |3 4/1 2 4-15 3
I 12 0734 1159 0851 N21 E65| 5204 93 14211 19396 {3 121 2+ 5-36 9
e 15 0232 0420 0302 N20 EZ28| 5204 92 14211 19396 |3 31 2+ 8-16 3
40 9 16 0618 0810 0643  NI5 E15] 5204 92 14211 19746 |3 9/5 3 4-27 8

4



IRING 1959 WITH ASSOCIATED PHENOMENA AND SELECTED EFFECTS
EC Rel TrD FLARE ACTIVITY 5.W.F. RADIO EMISSIONS PCA R OMAGAETIC s Do
Mino: Major 1st Flare Peak Flux Other Dvnamice Gr  Beg At 1 Be My
Mean Before After Pus, lmmp Beg Dur -Imp [ 1) em 1.5m Wave Lengths 11 & [V Dav UT db Doy UT Fape b K,
Jan, T
5 0-0 50 E27.2+ cmw,m 05 xxrx 1.6
10 12,0 220 E851+ 1702, 41, 2+ 600 230 u
10 10 0 331 E9,1. 475 500 en.m i;";m se m 4.
9 25 0 /1 E64/1 0855/20,2 964 - em, m
10 24,1 10 ES64/1 1099 - em m 1wy
9 371 6,6 ES0/1+ 1428, 27/2 {120y - em
- 10 191 E90/2. 0422/28.3- - 3500 cm, m
14 15,9 3,0 ET76/1
13 91 /0 E90/2+ 1817/85/3 {120) 540 m i
. 2.0 a,2  E902 0952/52/3 - - m 0 3210, s¢ ms -6
11 10/1 331 £90/2 - - ‘m, m
30 29,2 14/0 E90/2 ~308,'40/2 - 470 cm,m v 14 1142 sc, ms 6-
15 0/0 12/1 E16/3 - cm, m
15 0/1 12/0  ET76/3 - -
10 11,0 40 E90/1 2030/40/1+ - (200) m () 22, 0046/sc/m/ 4+
9 45,0 30/1  E65/1 1058/217/2 - - cm, m
7 35/0 13/0 E90/1 0912/37/3 350 - cm, m
12 6,0 0/0 E90/1 0738/41/3 an 100 cm.m [13%) "
14 75/1 0/0  E65/1 _1002/107/3 1728 - cm, m ) 26‘/'6842/sc/s,a.
13 13/0 3/0 E33/1+ 2121/24/1+ (100) cm
13 14/0 20/1  E48/1 0748/42/2 m
51 24/1 6/0  E48/1 2317/93/3+ - - cm
19 0,0 35/3  EB85/3 0913/32/2+ 2150 500000 cm, m oAg/riszs/sc/s/B-
8 8/1 27/2 EB85/3 0839/26/2 429 em, m
12 10/2 2/l EB85/3 1120/17/1+ 170 500 cm, m
10 15/3 20/0 EB85/3 0835/25/2 314 - cm, m
- €/0 39/4  * 90/2+ 2258/22/2 1500 (2200) cm, m o, (Iv)
- 9/1 36/1  E90/2+ - 3200 -
May May
70 9/0 6/2  E89/1+ 2110/560/3+ | 12500) 1050 cm, m m, v 10/2300/15 11/2328/s¢/3/8+
26 21/2 24/2 E90/2+
18 10/1 5/1  E89/1+ 20.5/67/3- (900) 160¢C m o, (v
7 11/0 11/0  ES54/} 0705/39/2 350 cm,
11 31/3 14/7  E80/2+ 0511/36/2 - 1800 cm, m I, v 15,/0703/sc/ms/60
- 0/0 9/0 E90/2 - - cm, m
9 11/2 4/0  EB89/1+ 1600/30/1+ ecm, m
¢ 39/4 6/0  E00/2+ 0525/35/2+ 17000 cm m
9 8/0 52/5  E90/2 1803/122/2+ (110) 500 cm, m
15 0/0 3/0  E65/3 0755/83/1 - 396 1200 cm, m
16 2t/1 40/4  E80/2 0235/35/2 - - en,
18 30/3 30/3  EW/2 0623/34/2 . - cm (v
4.1-1

v/




TABL

MAJOR FLARE

SOLAR REGION

FLARE IMPORTANCE

FLARE AREA 5Q-D

Sunspot No,
Sertal  Event Beg Time  End Time Time Plage Active Green- No Rpt:/ No
Nu. No, Date UT T Max, Position No, Region  Mt. Wilson wich AU Rpt Max, McM | Hange Ne Rpt. M
41 17 1421 1604 1441 N1n wo2 | 5204 92 14211 19396 3 15,1 2 3-15 13
42 100 18 1134 1300 1148 N16 w12 | 5204 92 14211 19396 3. 71 3. 22-40 6
4 22 1010 1140 1035 N18 w3 | 5204 92 14211 19396 3 11/1 2 5-54 8
July
4“ 109 10 0206 0538 0230 N20 E63 | 5265 20 14284 19448 3. 44 5 32-74 4 :
45 10 0539 1000 - N19 ES58 | 5265 20 14284 10448 3 5/3 3-65 5
46 12 2134 2420 2230 N19 E24 | 5265 20 14264 19448 3 6 24 7-21 6
47 112 13 0255 0605 0410 NI15 E18 | 5265 20 14284 19448 3 /1 3 45 1
8 13 14 0325 1121 gg;g N17 EO4 | 5265 20 14284 19448 3. 20/7 3+ 272 17
7
49 115 14 1400 1730 1452 $25 E37 | 5273 24 14299 19452 3+ 14/1 3 5-28 12 1
50 17 16 1525 1715 1616 N1& W27 | 5265 20 14284 19448 3. 8/1 3 6-21 8 1
51 118 16 2114 2430 2128 N16 w30 § 5255 20 14284 19448 3. 3/1 3+ | 22-40 3 2
52 20 0559 0621 0604 N20 W87 | 5265 17 14284 19448 3 5/1 1 - - R
53 124 27 2050 2250 2115 7 E26 | 5201 35 14314 19466 3 6/2 3 4-21 6 1
54 29 2020 2234 2047 N: E21 | 5294 42 14320 19470 3 3/1 2 5-21 3 1
55 126 20 117 2243 2120 N15 E22 | 5294 42 14320 19470 2+ 3/2 24 3-12 3
Aug.
56 04 1028 1113 1048  NOo4 Wiz | 53w 45 14330 19477 3 4/1 2 2-21 4 ¢
57 130 1 1203 1234 1709 N20 w24 | 5315 57 14343 19487 3 6/1 2 2-19 6 f
38 137 18 1014 1411 1030 N12 w33 | 5323 66 14356 19498 3 17/2 3 330 14 1
59 18 1654 1822 1725 NO5 E16 | 5329 72 14366 19503 2+ 5/4 2+ 8-17 5 1
60 24 2233 2332 2239 517 E28 | 5339 79 14382 19518 24 2/2 24 9-21 2 1
61 25 0457 0522 0502  NOO W64 | 5329 12 14366 19503 3 2/1 2 10-48 2 2
62 2% 0623 740 0634 N20 EO1 | 5336 ” 14378 ,-19512 3+ 10/1 2 6-35 8 1
63 31 2222 2332 2252 508 w46 | 5340 82 14389 19522 2+ 3/3 2+ 5-20 3 !
64 o 1648 1832 1705 s12 ws2 | 8340 82 14389 19522 | 3 8/2 2. | 625 6 1
55 148 [} 1923 2216 1948 N12 E60 | 535¢ - 14414 19537 2+ 3/3 2+ 1-21 2 1
66 150 02 0720 0954 0745 N10 W10 | 5344 90 14400 19529 5 13/4 2- 313 1
61 181 02 1602 1645 1606  N25 w77 | 5338 80 14396 19519 2+ 8/2 2 - - -
Oct.
68 10 0457 0624 0501  S18 W53 | 5401 6 14485 19583 3 4/1 2 3-27 4 1
Nov,
o9 184 26 0923 1156 0937  S15 W17 | 5467 51 14571 19646 2+ 8/4 2+ 4-21 7 11
70 188 28 2006 2130 2018  Ni2 E31 | 5476 56 14579 19651 3 3/2 3 1 1 1
n 187 20 1816 2012 1848 NO3 E18 | 5476 56 14578 18651 24+ 4/2 24 7 1 ’
72 1% 30 1720 1906 1744 NO7 EO06 | 5476 56 14579 19651 3 5/4 3 12 1 1
73 102 g;c' 1638 20385 1709  NO9 W05 | 5476 56 14579 19651 2+ 4/2 2+ - -
Z] 104 02 1219 1412 1229 NOT wis | 5476 56 14579 19651 2+ 2/2 2+ 9-14 2 1
Y, /-2 g
t
!
i
|
{
i
]
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E 1 1959 (COMNTINUED)

EG RELATFD .1 “RE ACTIVITY | S.WE RADIO EMISSIONS pea GEOMAGNETIC STOHMS
Minor Maja
st Flare Peak Flux Other Danamice ur Beg  Abs Gi  Beg Max
can Before alter  Pus Imp Beg Dur Imp § 10 em Lo Wave Laraths 11& 1V Dﬂ_\» ET' _i': ] ,Dﬁ.iT_“"'"‘ Int Kp
| = i IR e WS | 5,__—_1
8 36 3 242  E90,2 1430, 45°2. cm, m
26 41 4 1971 E0/2 1138, 22 2. 225 - cm vy
17 59.5 1,0 E902 1028 30,2 383 - cm
Juiy July
4 90 55,6  EB88/1+ 0200,190.3+ | - - em, m 11, (Iv) 10,0400, 15 11/1625: 3¢ ‘ms 7-
3 91 55/5  E88/1+ 0605,155.3+ | - - 10 0700, 20
12 25/2 40/4 £58/1+ 2220, 100;2- 80 - cm
15 253 40/3  EB8/1+ 346 -
25 30/4 35/2  EB88/1+ 0328,180,3+ | - 10000 cm, m I, v 14,0730, 23.7 15/0803/s¢/3, 90
6 9/0 2/0 E78/1+ 1355/105/2+ (85) - cm
1 52/5 13/1  EB88/1+ 1610/28,2- (350) 200 c¢m, m 1
8 52/5 13/0 EB88/1+ 2118/177/3+ | (6500) 1100 cm, m v 16/2250/15 17/1638,/sc/9/9-
10/0 2/0  ES56/1
2 6/0 6/0 ES52/1 2105/23/1+ (75) 450 m 1t
h] 18/0 12/1 E90/1+ 2023/42/2- (15) -
3 18/1 12/6  E90/1. 2120/45/2 (190) 405 m {v)
) 14/0 4/0 E67/1 1031/31/2 286 - cm
3 12/0 4/0  ES$5/1 320 630 cm, m
Aug. Aug.
) 26/0 9/0  EB80/1+ 1025,129/3 485 4800 cm, m (v) 18,/1130/15 20/0412/sc/ms, 6-
? 9/0 18/1  E38/1 1700/49/1+ an - - v
H 1/0 3/0  E50/1 2240/60/2~ 1500 - cm
) 21/1 0/0  E33/1 - - m
2 23/0 11/0  EC0/1+ 0630/33/1+ - - cm
1 33,0 12/t E90/2 1242/32/2+ - - cm
2 35/1 10/0 E90/2 1655/87/3- (70) - -
4 0/0 2/0  E8§0/2+ 1945/73/2 (50) - m I, v 33‘2'159/ c/ms/7+
8 27/0 27/ E90/1 0725/73/2 430 320 cm
24/0 1/0  E68/1+ 1605/26/2 41 1500 cm, m n
3 6/0 2/0 E59/1 0500/62/1+ - 270 cm
Nov.
1/0 5/0  WO05/1 0930/46/1+ 530 - cm, m 27/2351/s¢/s,/80
13/0 45/4 EB85/1 2010/35/2 (225) - m m, V)
? 20/1 38/3 E85/1 1843/59/2+ (175 - m m, av)
! 26/2 32/2 EB85/1 1735/47/3- (s - m n,w
: 31/3 27/1 E85/1 1705/115/3 - - m mIv Dec.
r’“ ) 35/4 23/0 E85/1 1246/76/2+ (875) 1300 cm, m ) 05/0649/s¢/3/8-

gL wé
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TABLE 1A |AU MAJOR FLARES (TABLE 1) 1959, REDUCED TO
IMPORTANCE < 2 IN THE McMATH WORKING LIST
Sl My Date Hee Posittom lmmeun‘v Obs, Hepurting Other Importances Reported
No Serio rT Iat MOM Max, Importance
B Jon
1 us 1040 N2€ E27 2. 2 Lecle and Nera 2,2,2.2.1

3 22 1108 NOB W03 3 2 Kharkov 2.2.2,1+,1
Fels,

1" 185 10 0800 NO9 ET3 3 2 Arcetn: 2-2,211,
AMar,

17 55 21 0900 N15 w4l 3 2 Leele 22222222222-1+1+1,1
Apr.

24 103y i1 Q07 N28 L4b 4 2 kanzethohe 2,2,2,2,2,2-1+1+,14 101
May

32 1410 12 0655 N19 w22 2. 2 Capri 8. and [.ocarno 2,2,1

34 1448 13 Q820 S16 E90 3 2 Kharkov 2,14,1+,14+

35 1456 13 1354 N14 E18 3 2 Uccle 2,2,2,1+
June

37 1742 11 1302 N17 E78 3 2 Huancayo 1+4,14,1

41 1793 17 1421 N16 w02 3 2 Nera 2+,2+,2,2,2,2.2,2,2,2,1+, 1+, 14,1

43 1847 22 1010 N18 W67 3 2 Kharkov 2,2,22,22,22 1+, 1+
July

52 2156 20 Q559 N20 w87 3 1 Abastumant 1,1,1,1

54 2238 29 2020 NiO E21 3 2 Honoiulu 2,2
Aug.

56 2309 04 1028 NO4 N12 - ? Bakou 21,1

57 2400 11 1203 N20 w24 3 2 Kharkov 2,1+,1,) 4

61 2543 25 Q457 NOO w64 3 2 Alma Ata 2

42 2545 25 Q623 N20 EO1L 3+ 2 Kanzelhohe 3,2,2,2.2,2,2,1+,7
Sept.

67 2715 02 1£02 N25 W77 2+ 2 Uccle and Schauinsland  2,2,1+,1,1,1
Oct,

68 2923 1c 0437 518 W53 3 2 Sydney 2,2,1




F
1

TABLE 1B FLARES REPORTED BY ONLY ONE OBSERVATORY -
IAU IMPORTANCE 2+

McM Beg End Max McM Remarks
Serial Date UT uT uT Position  Plage No.  Observatory
Jan,
83 14 1406 1518 1410 N28 W12 4959 U.5.Naval
Feb,
352 10 Qig Q228 0226 N10 E?5 5009 Mitaka McM Reduced to 2
May
1223 01 2124 2140 - N29 W76 5)10 Honolulu McM Reduced to 1
Sept.
2801 15 0303 0602 0558 817 W73 5367 Alma Ata McM Reduced to 2
with starting time
Nov. <0558
3143 17 0008 0200 0048 N14 E22 5461 Honolulu
3213 30 Q247 Q356 0250 NO8 E16 5476 Mitaka
Dec.
3302 10 Q12 0537 0518 N15 W70 5478 Sydney

TABLE Ic IMPORTANCE 2+ FLARES NOT LISTED AS MAJOR FLARES

AREA
Date Beg. End Max IAU 1Imp. Reportea McM  Total Sta. Plage No., Mean
- . uT uT uTr Position Max. By Other Sta. Imp. Reported No. Range Rept.
April i
10 1021 110 1040 N26 ES4 2+ 2,2,1+,14 2+ S - 5093 6-16 4 10
# June
02 1808 - 1908 1624 813 E27 2+ 2,1+, 2+ 5 5179 4-13 4 7
Dec. Z . i
04 1814 2100 1823 NOB wa4 2+ 2 2+ 2 5476 - - -

o
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TABLE II.

CATALOGUE OF IMPORTANT SUNSPOT GROUPS DURING 1959

This catalosue will list all sunspot grouvps that, during disk
passace, meet one oy more of the fcllowing requirements:

(a) All sunspot groups with & maximum area, during disk passage,

equal to or greater than 500 millionths of .he solar hemisphere,

as recorded in R.yal Greenwich Observatory Bulletins {reference

42y,

(b) All sunspot groups that have a ¥ or/ﬁb' magnetic classification
as reported by Mt. Wilson Observatory in reference 33.

(c) All sunspot groups associated with the major solar flarcs
catalogued in Table I.

The column lLieadings together with any necessary explanations follow:

Column 1 -

Catalogue Serial Numbecr.

Column 2

Mt., Wilson Sunspot Numter.

Column 3

Greenwicl. Sunspot Number. Ir a few cases the identifi-

Column L

cation of a Mt, Wilson spot with a Greerwich spct was
difficult and may be subject to change. Occasionally
two Mt. Wilson groups correspond to one Greenwich group
and vice versa. The associetions given in .his cata-
logue were obtained by stvdving microfilm of the hit,
Wilson sunspot drawings and the Zurich maps and c<pot
posit.ons given in reference 52,

Catalogve Classification from a, b, or ¢ Above. A sunspot

Cclumn §

with a maximum area greater than 500 millionths is desig-
nated in this column by a letter L. If the entry is

due to the magnetic classification, the letter M is used,
If the sunspot groups are associated with a major flare,
tlie flare serial number or numbers are used. There will
be cases where all three symbols may apgear ia the column,
as well as more than one major flare.

McMath Plage Number.

Column 6

Sunspot Mean Latitude During Disk Passage.

Columnj7

Sunspot Mea. Longitude During Disk Passace.

hQII-i



This date is given to

the nearest one-hundredth of a day if the group crossed
- If the spot was last seen east

central meridian, the CMP time is estimated and given to

We have given the Mt. Wilson numbers

for all sunspots in the plage during disk par-sage, these

If the plage is in-

the sunspots listed in Column 9 are given in that teble.

Only maximum areas for the whole spot

- ‘Colum'i 13

These were' supplied -in advance of publication

Column 8 Time of Central Meridian Passage.
the central meridian.
of the central meridian or was first seen west of the
the nearest tenth of a day.
. Colum 9 Sgot.o in the Plage.
are from Mcbhth-ﬂulbert unpublished data.
Column 10 _l_a._ge Catalogue Senal Nmbers.
. cluded in the Table IIT catalogue, detailed data for
Column 11 Maximm Area. -
with a maximum area greater than 500 millionths were
available.
g through the courtesy of the ustronomer Roya.l. N
Colm‘R The poslt-iom of mxmmm area are not avallable'.

" Column 14

Greenwich Day of Haxmm Area for spots with maximum
area greater than 500 mﬂlxcnths. - .

Flare Dey. This:-is the date of the ma.]or flare associ-

Column 15

- ated vnth the sunspot.

Mean Area. This is the corrected value given in the

Column 16

-Greenwich generai catalogue of sunspots supplied in

advance of publication through the courtesy of the
Astronomer Royal. The first number is the mean umbra -
area, the seconq number g:ves the ‘corrected mean area
for the vhole spotc.

Mea.n iajg‘tlc Class.

-

Column 37

The value given in referénce 33
is used. ' . - .

_Mean Ma.znetlc Strengj;_. The values in units of 106/

Column 18

Gauss have been taken from reference 33. The value
is enclosed in a bracket if the strength is estime.ted
in reference.33. B _ -

Disk Passg,ge Data..

The five lines in this column give
the following data: ' I

Y

R T




Top Line - The left hand number gives the data on which
the sunspot was first seen; the right hand number gives
the date on which the sunspot was last seen. These
data have been taken from the three references 4o, 33,
and/or 52.

Second Line - The left hand number gives the longitude
from the central meridian where the spot was first seen;
the right hand number gives the longitude distance from
the central meridian where the spot was last seen.

‘Third Line - This line gives the Zurich classification

of the spot for each day (on which a classification was
made) during disk passage as recorded in reference 52.

Fourth Line - The Mt. Wilson magnetic classificatmn of

- the ¢ sunspot on each day that a classification was made

Column 25

during disk passage. If the classification is an
estimate, ‘the symbol is enclosed in brackets. The

. data for this line are tzken fram a microfilm of Mt.
Wilson daily work sheets. (Reference 33).

Last Line - This gives the magnetic field strengi:h in
units of 100 gauss for each 'day on which the field

.strength was measured and shown on the Mt. Wilson daily

sunspot maps. The values given on this line are the
maximm values shown on the map. -

Recurrent Spots. If the sunspot group is the return

of a previous group determined by Mt. Wilson, the
serial number, or numbers, of the groups during the

_previous rotation or rotations are given.

L - X Tt o S




TABLE il CATALOGUE OF IM

POSITION DATA e MAXIMUM AREA DA}
Greeu- R AllSpots  Plage Serial Whote  p Gr.:
Serial Mt. Wilsun -h Category Plage 1at, Long. Lol 5 18 o in Plage No. Table I Un:b. Spot osition D"}
Jan, da ]
1 13829 19103 L 4951 xt7 297 07.27 13829 1 [} 05 -
- 13841 i
13844 :
13849
2 13841 19110 1L 1951 N23 299 01.15 Same as No. i . ‘
3
1
%
3 13834 19100 L 4947 S16 305 06.66 13834 624 - 06
- 13820
3
4 13842 19109 L 4953 Ni2 249 10.93 13842 2 2805 08
- - 13851 z
13857 ) -
13861
: - 13870
.5 13870 19136 L 1969 Ni2 114 21.16 13869 3 548 - 15
13871
13874
i 13878 - i
- . 13880
B - 13092 .
6 13877 19140 L - 4973 NO9 - 90 23.01 . H 2502 ’ 24
. . [ - - 13888 .
7 13878 19141 4,LM, 4969 ‘N17 106 21.81 Same as No. § : 100
: 5 - - ;
- ) 13883 } . -
[ 13083 19146 2L 4976 N1l 58 25.48 13004 6. 1886
13890 -
13894 —
13895 -
13008
. 13099
9 13897 19157 ] 4983, N19 345 096 13897 7 S
-z 13904 B
¥eb, .
10 13913 1911 7, - 4997 N10 254 06,92 13913 8 590
. 9 H 13916 -
13928 _
1 13922 19179 L 5003 N9 209 10.34 13022 T - 508
s 13921 -
13923 )
12 13929 19183 10,1, 5009 No8 137 15,82 13929 9 1084
11,
c 12
13 13931 1188 1S sol§ Ni2 83 19.72 dwn w0
*Maximum whole spot areas avatlable for large spots only. ° N

Umbra area and position of maximum arear not available.




e TO S R SR |

¢
% IPORTANT SUNSPOTS DURING 1959
gl TA® . SUNSPOT MEAN DATA DISK PASSAGE DATA RETURN SEQUENCE |
? Major Umb,  Whole M1, Wilson Lays Seen, Msition Seen, Zurich Class Grecawich
i ;I:‘re Spot Mag CL H Mag. Class. Maguctic Strength and. or Mt. W.
- W e L4l w| o b, 13
Fa tE E EEEEEEEEED -
. 50 09 e B - (39 20 By 0 3y o ol
% P 2 N8 Aope 2] Jan o4 Jan_ 13
- En w2
£ c CcDDDOD D C -
: (- PPPP L 0P L PP -
90 - 2 8L @9 ;ﬂ_;'" Jan, w::
B D D E £ £ & 6 = £ -
A 95),6 P - PGS ¥ l{%’ 95).’—[)
w1 ue Lppt A {;M me:;
- - F F F F F F F F F F F E -
P PP P B PR P8
u oz LAl oa)| s ’ _ Jm.;g 1080, 1‘ooso
£ 1P P PP PP WIPIPIDEIED
2 w24l asf e 1o -""-':
- £ E E FF FF F F F F F -
DL T DDPB B BB B D
:: 122 us_ d,dr.t 25) {l; 17 - meg
. . A D E E E E E E E'E E
e e
21 ‘ 221 ’u'n Locpl 30 Jan. 19 Jan. 3}
. ES0 . i
- H . H H G E E E_ R G R H
‘ €re) ) CPEPEPERPEPEAREpED
Teb. , an. 35 | Fob, 01
0z 1 us Lopd @ ;nl'- i s
J ¢ccCCB B A
’“.‘9¢f)¢ﬂ@ﬂ PR -
:; 2 W ,l,ad nof g:. o1 i rel;’: méo
. : D DD CC B B
® PP LY pr
% ® s Lppl E as)| ::"b.ﬂ . l."ub‘."rl':
L J J ppbpDDDODODODTC I -
rCPLr T PEPP B PRy PR
o :: | e - Lol n Py Feb. 22
12 - - K H EEEE EG GG G H -
' : CRPA T PRLPIR T T I AR -
19 » “ J,df.& n» : :::- 13 T ‘ B Febodl -- -
. - cc ¢ c 3 33 3
: I I L A
- ; . o &%‘“‘%&;
, : iy :
g

-

"



B AR e i g s sy o

o e

g

TABLE H 125!

POS: TION DATA

MAXIMUM AREA D

i

All Spots Plage Seria} Whole ‘
Serial  Mt. Wilson ?“;:;“ Category  Flage  Lat. Long  C.M.P. in Plage No. Table Ift Spot Position 1
4 1396 19190 LM soie N17 o1 2014 15936 1 153 ,
. 13738
13939
13942
15 13938 19191 L Sol8 N1O 56 21.91 Same as No. 14 613 H
16 13940 19197 13, 5023 ’ N21 26 24.20 12 0 - 12
14 . 13045
17 13042 9200 L s018  N28 55 210 Same as No. 14 o8 - 7
) : - ?
n. 13946 19200 L 5028 N2 385 .58 13948 13 1184 3
- ) 13953 ' .
. - i Mar. .
19 13962 10217 L W  s1 20 01.36 13962 74 X ¢
2 . 13983 19253 L% s0s2 N1 108 1.712 13903 14 1563 T
: - 139001 : o
. . 13995
5 z . 13906
‘ 14005
21 1984 1923 16Lm 5054  N2¢ " 1837 13084 15 2274 2
19 . 13989 K
13098
14008
2 13902 19240 L so0s8 . N1% s - 20.77 13082 1080 2
10907
3 ws 8 1 sz NIz . W 10.42 Same as No. 20
% 14001 19248 L 5000 NI - 1% ¢ 440 14001 16 ) 5 2
. B} - N 14000 . )
- 14008 )
5 .
T 14004 10240 _ 20,L - 5081  Na¢ M 28,78 14004 i s 3
- ~ - . LS h [N .
*Maximum whole spot areas available for large Spots only.. N = B
) . N SR

Umbra area and position’of maximwm areas not.avallable:




9 (CONTINUED)

[

ATA SUNSPOT MEAN DATA DISK PASSAGE DATA RETURN SEQUENCE
3 Major Whole  Mt. Wilson Days Seen, Position Seen, Zurich Class, Greenwich
2y g:’;’ ¢ Umb. Spot Mag.CL. H Mag. “las<, Magnetic Class and/or Mt. W.
8 17§ 1206 Are 29 Feb. 15 Feb. 26
ET? w69
D E E E E E E E E E E
- - - - ,g;—qdr) - B L4 ) (OB
7 ] 517 Lepl Feb. 16 Feb. 28 18146
EM ws4
) H H H H (u’) H H H H H H (n -
B - - - o, - CJ o o ) OF, -
A~ S (.’ "';i’ “ren 4 A - 13883
Feb.
. 18 b 21 lxp L 8 Feb. 18 Mar. 02
; 18 . E6 w1 .
] D 230 S @nfy Rl (pp Ceplam
! : '?f@’ - -"65 :’ P PLPE
ks F %0 dal 18 Feb, 22 Feb, 28
: wot w4
o B 4 o
wq’f)@ RS T AR
dar. -
P 81 - W JdAL 13 1 rer21 Mar. 0°
E68 wrs -
4 37 A A'B D E {s E E E E E
- :/g 9_!)@),3 _),ﬁ _)_ _f)¢f)
- 0 M LBp L 18 sar, 02 . . Mar. 14
-’a » E6S ' wo4
. . A CEEZETETESGGG GG -
‘ B B PR PRI NP e P
' 1 12m Ayl 11," Mar, 11 lhr.:Z!v
- ) 1 e w1
Y - EE E E E E E E E E E E
) r r r ) (r) Bp PBr)y )/?f B (5P -
Mar, ' K . ‘
19 . 2 4Bl @8 | M2 Mar. 24 19198
2 RS . w1
* | @ = o PR Ar B pr GO
- c-‘,: 7 P T T Ry 7T 13041
¢ - = ) b
‘ 120 o0 Lepl 32 | uar1e ) Mar. 27
- x5 - o we2
+ H#H H H H H H H H H H H H_-_
4 ; g -2
7 : , | «P op Cpep) op P e tg:ﬂxgrf)_{w@c_» - 13028
o oa 14 108 AL Mar. 18 ) Mar. 28
! o= a8 x68 wes
- . B BB B CD BB B B A. -
- S mopsmesee
: » T mo ® | Mar10 Mar. 30
; ‘ Llopd Y | = ) s
: ] m » w B H E BE D D B _-
2 B : | ook O o g P penE |
- - - . [ T ) .
o= 0 W L4z . 18 | s " Apr. 01




TAB!.E Il 1959

POSITION DATA MAXIMUM AREA 1
All Spots Plage Serial Whole
Serial Mt Wilson Gfl‘:'ﬂ- Categosry Plage 1.at, Long. C.MP. in Plage No. Table M1 tUmb S:Po' Position
wich
2¢ 14007 19250, L 5063 508 337 27.26 14007 17 642
27 14011 19252 L 5066 NO8 305 29.70 14011 325
- 14023
28 14014 19256 L <068 N25 287 3105 14014.. . ib . 1915 :
- - 14013 ) ’ - :
18024 :
|
H
20 14016 19260 L 5071 Ni4 275 3195 - 14016 19 746
- 14017
14019 - R
14028 ~
14026 -
Api. <
30 14020 19258 21, 50M N17 2713 IRT Same ac 7, 99
: 22
3 14037 19274 L 5083 N13 47 10.63 14037 743
32 14044 19276 L 5088  s21 - 159 09.73 14044 S 523
" 7 B
, /
3 14045 19278 L 5089 S16 104 181 14045 20 892
B 14049
14055
14061
3 14046 is82 L S0 . N0 106 13.73 14046 ) _s01
s 14047 19283 L 5076 N16 k13 04.80 14047 513 :
14042 .
g - 14028 ) -
36 14050 19284 23,LM 5093  N26 9 - 14,80 4050 B 1113
2, . 14081 s .
25, . 14003
26 < " 14062
14068 o e
- 3 . - i B )
- 37 14070 19308 L $100 W @ 18,52 14076 . (112
< 3 Z
. - . o [ -
» 14079 39304 L 8098  NI7 8 21,20 14079 LI L
- *Maximum whole #70t areas available for large apots only. R ’ 5
Umbra area and usition of maximum areas not avallable, N
e * " f




(CONTINUED)

SUNSPOT MEAN DATA DISK PASSAGE DATA RETURN SEQUENCE
Major Whole  Mt. Wilson Days Seen, Position Seen, Zurich Class, Greenwich
Flare Umb, Spot Mag. Cl. Mag. Class, Magnetic Class and, or Mt. W,
Day H
56 31 o Mar. 21 .02
L - e
A A CDOUDTLETETETDCTC -
PR PP Gp By P g 1w (oRLp P
Apr.
88 481 ,{lxp,[ 32 Mar. 23 Apr. 04
E81 w75
- J H H H HHHHHHMHH
(ff)écp)(ocp)of-zll’ (xp) 4 (xp) (xcp) otp (o poxp) )< p) 13972
Mar. .
243 1499 Lsal 30 Mar.25 Apr. 06
/ . ET2 w76
D E E E F F G G -
©PLe LR ﬁT ¢7’)/3P 66p)¢f)9’f) Prp) -
Apr.
80 W Lok 15 Mar. 26 Apr. 06
| Em w16
C CE EEEEEEE E D
otdb Gp) xp acp ﬁxp)xp xp (ucp)(aro)la:;.-)(::f,
Apr. .
04 23 18 gpe 15 Mar. 25 . . Apr. 05.
) E81 wse
- ¢ D D P D D
. A D T, Gy ArEnEnD w
- n 2 _2prt 13 | apr.os .16
AL ) A'”‘w'n;
P D E E E GG G G G G
@ - & POG) B > S B =)
50 325 L 18 . 06 . 16
app. 1 Apr Aln'wa 3
: E DD C
o /5,0 (Av)yJ ,d pAp & (‘/’) -
a 494 L @ L 07 .20
ppt o | o 2
. D c E E D J -
_66/»’/5» (dnxﬁ P L é (? pr ¢f)(?f)('_fﬂ(°_‘/’)
a 264 jl,d& as; 1 apr.08 Apr. 17
o ET ws2' ¥
0w aes s@sme e
@ 81 S8l Apr. 09 Apr. 11 -
PP o vAl%li A!'rwu : .
A B-D :
pr @RGP -
o | 049 y _apr. ' ' :
" i?— L - g; 09 Apr&:g 19234, 10198
¥¥¥¥¥ b . H HHEHUEKDODODODTDC -
13 T @ T T MY Y (Y)(r) ) (%) 13904, 13001
Apr. 18 A Apr. 24
E01 vm
» A D DD )
2 o woa»cafw
‘ Apr. 22 Apr. 21
wis w6
AL E E D - o N
@Rpen * )




TABLE Il 1959

POSITION DATA MAXIMUM AR?
. et — . All Spouts Plage Serfal Whole
Serisl Mt. Wilson (\:..‘A:.“ Category Plage Lat. Long. C.M.P. i Plage No. Table I umY. Spot Positio:
39 14083 19306 L 5117 Nl ‘270 28.61 14083 721
14082
40 14090 1608 L 5120 Ni3 256 29.69 14090 22 500
May
41 14111 19328 L 5146 N1 114 10.43 14111 25 824
14113
14120
14135
42 14112 19324 L 5144 518 104 11.16 14112 742
43 14113 19325 32 5146 N13 103 11,27 Samie as 41
44 14114 19326 LM 5147 N26 93 13.98 14114 26 696 ,
14118 |
1;131 ,
;
27,LM H
i
45 14121°% 19335 20, 5148 N15 60 14.52 14121 27 806 i
19336 30, N19 53 15.07 14122 1552 . !
3, 14125 B
3, 14126 I
35, 14132 .
36 14141 - )
48 14122 19337 M 5148 NO9 54 14,92 Same as 45
417 14141 19346 M 5148 N18 40 18.05 Same as 45
i
i
48 14138 _ 19344 34 51586 808 344 20,26 14138 28
14146
14149
49 14139 19382 L . 8157 N17 335 20.96 14139 29 872
3 14140
. 14150 )
50 14155 19360 L 5168 NO2 266 26,10 14155 . C oM
[
51 14187 19361 L 8167 816 3% - 2879 14187 A 127
y'uuumum whole spot areas available for large spots only,
Umbra area and position of maximum areas not available,
% 210338 in the leading part of 14131, and 19336 is the f.}lowing part .
A .




Sy

(CONTINUED)
f
%: DATA® SUNSPOT MEAN DATA DISK PASSAGE DATA RETURN SEQUENCE
%. Gr, Major Whole  Mt, Wilson Days Seen, Position Seen, Zurich Class, Greenwich
£ Day g;‘y"" Jmb.  Spot Mag. CL H Mag. Class, Magnetic Class and/or Mt, W.
i{ 9 . r. 22 a
f 25 7 w o LPpl = Ape May 04
7 - ¢ (c):_;(c);: G G G l-!‘H)(J)(;)
P PP PG Bpg fr L) PR
i 3 32 dfck 1| aprn May 05
: ET2 wvs
g A B C
; &p - (/5:‘)/9f pf (/5f)/-’f - (/5/’)95")/5/’ fx?
; May
Pz 103 596 ZBpl 15 | Mayos May 16
i ES7 w80
L -A D EE E E E E D C -
o1 B9 3y B0 B GPNED 7 50
% 1 70 s £B8L 13| Mayo0s May 17 19278
E w80
J J J ¢ D EEETETDD D -
(<p). <p () ,11154 B) ) pr(APRL P B ef) 14045
E AR A MG S LA
' LBpcl May 05 1
18 93 2B8p 13 zvg Mazv z:
- ¢c Cc. ¢ J 3 I A A
P by PP L CPERp o)
07 ‘ 68 416 i ,tpri 14 May 05 May 17 19284
E81 w72
- € E B E_E_D D C . C J J J :
: X)) v (I Br{pr(sd) by (BN Pr) B (xp) x<ple<p) 14050
i Ma L 1 I T
; oay
9
09 go 76 563 ] L8v L s May 08 May 21
1n 10 138 947 ET8 wez
1 - EEEEEETETUDTCTCTC B -
13
13 (oXBXpr)pr Br)(pripr (Bn) pr Q;ﬁ(/;r)({srxg)@)
4 M6 Lrd (19
32 181 ZBre a9 May 09 May 20
E72 w12
A CEEDUDTDTDODD.C B
APAT (1) (r) * () pr(pI(ED(p) (B 14087
13 18 108 ,Zacfct 15] May14 May 24 19308
E3C w53
J J J € C J C C B A A
A il L 4ot
84 508 L (15). a, 2
R e
- A A CCETETETEEE -
5 Ao @R By - R )
y 8 2 Juna 01
(1] 399 .l,d,a—(. 3 ‘ BEI;:' 0 ‘\,V a
- C ¢ C E E E G )G H (:i)_-
D PR PRI P
174 049 4 20 June 02
st - i
- B P EEEKEETETE
® B PAGALr LrP)AR A (‘p’fbﬁ/’ﬁ’(‘f)




TABLE 11 1959 {

POSITION DATA MAXIMUM AREA D
Gieen All 5p ts Plage Seriat Whole
Serial Mt. Wilson \:m-h Category Plage Let. Long. C.M.P. i Plage Nuo, Table 111 { Umb. Spot Position
June
52 14173 19370 LM 5179 S13 142 04.48 14173 30 1140
14174
14184
14192
53 14191 19384 L 5194 522 4 09,64 14191 31 898
54 14201 19390 L 5197 N13 34 12.70 14201 501
37,L.M
38,
55 14211 19396 39, 5204 N17 330 17.46 14211 32 1
4u, 14207
41, *.er
42,
43
56 14224 19410 L 5219 N10 260 22,76 14224 33 2385 .
14232 :
57 14234 19416 L 5225 NOS 223 25.57 14234 34 641 '
58 14239 19418 L 5228 N19 195 27.70 14239 874 !
i
E
i
July t
59 14263 19435 L 5244 NOG 110 04,08 14263 35 557 ;
14269 !
80 14260 19433 L 5244 N13 99 04.94 Same as 59 1435
~ : i
- i
4,L.M
45,
61 14284 19448 48, 5265 N16 330 14.66 14284 36 1981
47, 14281
48, - 14282
50, 14285 ‘
51, ’ 14292 R
52 14297 ]
62 14287 10449 L 5271 No8 62 07.80 14287 721 1
63 14288 19451 L 5264 Si4 361 12.3% 14288 738 1
14288
14301
64 14290 19452 49 5273 833 296 17.2¢ 14380 37
14200
*Maximum whole spot ureas available for large spots only,
Umbra area and position of maximum areas not available.
T
4 - 4;1 -5}




‘CONTINUED)

ATA® SUNSPOT MEAN DATA DISK PASSAGE DATA RETURN SEQUENCE
Gr. Major Whole  Mt. Wilson Days Seen, Position Seen, Zurich Class, Greeuwich
Day glm Umb, Sput  Mag. Cl. H Mag. Class, Magnetic Class and/or Mt. W.

ay

tune
02 122 m 4Bre w| P June 29

(%) B Br (BrarIBr Bp (ond(Br) fio (B9 (BRI
X, 4 Y)NBr %)
g A B G G g BB
09 125 571 —'A“F‘L 22 June 03 June 15
EB1 w174
- E
x oip @plep) B B9 BB (B () o or) i)
17 23 - - 22 - - - .. 2 . .
10 51 257 aé,dd, 6 June 07 June 17
ET0 we2
- (BB B) B) (B Br (p) (8) (PR i<p)
June - - - - - - 18 - - - -
11
12
12 15 145 86 Lrt 23 June 11 June 23 19352
16 E80 w19
17 - E E E G G G G G G H H -
18 D r D@ POV Y P r ()X
22 - - 24 - - - - - 28 - - - - 14139

18 284 1682 ,t/dp,l 30 | June 16 Jure 20
: E83 w83
; - F F F F F F F F F G G _G .-

K BIAPIPT) By BRAERLR B BRNER) p ()ip) -

28 58 /. LpL {15) ¢ June 20 July 01 =

E87 w176
B B A BDTETETETEZEDD
BApY L B)BBs B (B) (B) /?l )2
22 102 817 ULBpd 22 Jun¢ 21 ( July 03
& E‘x‘;.:a 3175
- D E E ED C C ¢ ¢ J ,J,17
& 2 PP BRBRLr B P By BRI PERIEP)
July
08 61 355 1 June 29 10
dppl (19 E\:_l:,e Julzl 10
J J J 3. A Y E E D C -
2 P GAPe fp BpBRB) (5) (PG ()
Joo 89 609 4BL (20| June29 Juy 13
E™4 wa4
A B A A CDEE EEE E -
July - - PP BS P PR(88)A) (B) (BRErIX)
10 - R
10
17 }§ 274 1412 £rl 27 | Juyoe July 21 16396, 19352
14 ' E34 wes
16 - H H H H B H H H E L £ E -
16 O (r) ¥ DI E (M) 7 ()T -
20 I T ARR AT IR A 14211, 14139
3 ©® 326 1| Juylo July 14
22pt w33 w83
B B D E .-
Ao P
3 (] 00 dfpt 1| wyu July 17
p mzy 3«.
C E E E G G 'G
@ sp Bp) (L) (PR 1By Bp)
[ - - - - -
i !
14 [} 3 Lol 4 t Ay b2 duly 17
] woa 5
; J.J B.B A A -
! w) ol (&) - - - -
« 8 e e e e .
re B
|
) 5 - - l’l '




TR
‘(‘lg AR

A3

TABLE 1l 1¢

5 mi | Mt Wilson "_'ii."
6 1429 12457
66 14314 194¢¢
67 14320 19470

jt:a © 14321 | 1?472 i
69 14330 19477
e 14343 19487
n 14333 19433
2 14347 19451
1 17348 19492
2 14356 19496
W 14766 19503
X 14378 19512
n 14382 19518

PUSITION D aTa

Tteger

4.1.M
$5

S6.L

S7.L

$9.1
61

62,L

69

5280

5201

5294

5292

5300

331=

5310

5314

5323

- 5329

$336

533"

b R

N24

N12

~36

" No4

N1

NO2

N1§

N13

NO6

Ni6

N17

106

0

345

13

326

260

209

14]

120

¥aximum whule spot areas available for large spots onty.
Umbra area and pasition of maximum areas not asailable.

MAXIMUM A §

Al Sp >
t. Place

Plage Serisl
No. Table HE

Whole
Spot

1, Pusin ‘

1v.65

29,27

)

31.63

Aug

03.J4

09.74

07.65

11.03

1€.16

2519

26.76

14296
13238
14207
14308

-14315

14314
14328
14329
14335

14320
14319
14326

14321

14330
14327
14337
14328

14343
14344
14348
14350
14351
14352
14353
14359

14339

14347

Same as 70

14356
‘14355
14357
14362
14370
1

14366
14365

14378
14380
14391

14382
14386
14392
14398

38

39

41

42

43

- 44

Lt

548 i

£

it et

1502

Tenbod o LN A N d e

o

S DM § dvd G B 0 A B

a1z

1119

1093

1953




259 (CONTINUED)

‘¥A DATA®*

SUNSPOUT MEAN DATA

DIsp BaS ALK DAY

FYTLRAN SFQUENCE

. Maor b oo whole Mt Wilson Days Soe, 5t n Sern, Zuried Tl
Gr. Flar, Mas. C H Mag. o Nm et Class ’
Dav Da~ Spot ~ F O WRE LN Wl el lass
i 71 292 SLxod 2 July 13 v 2f
Ha WeL
. - " o® ¢ O T L ¢ H O C B OH -
oo xo¥aplas s o g gtxg e ERCS AR ¥
: 1 L - -
; 27 48 22 Axod Iyl 22 Aug. 04
. ‘ E87 W7TE
: - - R O
: SpHBE(B: 2p SriSp Snnc.amo Akep)xs mpiapl
: A B R
Aug.
H 02 29 219 1576 £3rd 22 July 24 Aun. 27
k 29 y EB7 wb3
‘ . E E E_F _§ ¥ F F F i ¥ ¥ F -
(B) Bo SriBriar Sr 55 ABT 3o Bl kidn (B} -
T R O S S
L
19 34 205 _ird 13 July 28 Aug. OF
4 E73 Wb
¥ H H H H H BE W € 4 C =~
T v (vilr] r viex)fe) x eciec)
16 14 - 14 - - - 1 - .
- Aug.
- 02 04 65 . LBplk 17 July 28 nug. 09
4 ] £82 wes
H . . ¢ D E E F E E C E H 1 -
|2
T P - A T T I
Z
14 11 63 311 lpp,é 26 Aug. 03 Aug. 16
i E7% was
£ J 3 i H BE B H H B C Cc C J -
E =) ﬁp)(ﬁp/;5n Sp «ﬁﬂ} f’(ﬁp ,2.559 -".‘5,9){,5/4,‘.‘1;"./"‘}9{0:P)b‘,’
¥ A S T T A S
= .
% 1 22 €@ oABpi 16 Aug. 01 Aug. 12
= . K £ w79
g (x) ﬁ‘u BAlOr) 8} B (B (lxp),tl-?f %P (Bp) (3p7
09 91 521 dBpt 21 Aug. 05 Aug 13
’ £32 w80
D E E E E E E D C
Bo Zp u}p}\’ép) B 2o BenBpi{x;
N 16 13 - & 22 i35 - - -
.65 29 193 Ixd 15 Aug. 05 Aug. 14
E76 w47
OF o (e}{X)} B o lec)(Biic)(0)
- 16 - - 126 - 7 .7.
18 18 123 45 .t/d,t (15) _Aug. 10 Aupy 22
E5 w85
- D E E E E E E E E E E_E=-
%p (B8 B BAHAIB) v /v ) (LIS BF ()
24 18 143 o 4oL 20) Aug. 13 Aug, 28
25 £83 w71
- - Db EE E F F F F F F E o -
BNB) () B (B3 (B (BHBT (L5 (BONBrXpyMef)
“ 25 m s EBpl (29 Aug. 18 Aug. 81
E87 . . w4
- F F fF ¥ F F F E E E E C 4
(<) (BpN PR Br PTILTHEO Be (7 5p fop P (PR (X)
I : Aug. 20 Sopt. 01
M 19 ns  ZAd ay . £85 , P
-.8 B B B B B " A B B B A
W ppRPBO@EPR- T T T T T

Greeowlich
and r Mt W

194:¢

14224

19448, 19396, 19352

14284, 14211, 14139

" 14296




TABLE Il 1959

_ __POSITION DATA

—_—

]

79

80

a1

82

83

84

87

ar

89

Serial ML Wilson GO Category Plage 1at,
wich
14389 19522 63.1.M 5340 s10
64
1439¢ 19519 67.L 5439 N2§
1439y 1958 L 5343 Noo
14400 19529 66.L 5344 N2
14404 1953 - L 5348 N18
14414 19537 65 5354 N1z
14424 19544 L 5361 s17
14425 19546 L3 5360  NO6
14431 19551 L 5365  S17
14459 -19563 L 5381 S09
14485 19583 68 .51 §17
14407 19584 L.M 5405  NOS
\~" -
14507 19601 L 5427 S00

MAXIMUM AREA D.

*Maximum whole spot aress available for large spots only,
Umbra area and position of maximum areas not available,

14813

| All Sputs Plage Serial Whole
Lo, C.MP, m Plage No. Table it | Umb.  gp0t Position
94 28.77 14389 46 2363
12 27.38 Same as 77 1271
53 31.89 14399 47 1011
14400
14408
Sept.
40 01.86 Same as 80 670
21 03.32 14404 872
355 05.30 14414 4
14415
14432
14434
275 11.34 14424 594
2 11.43 14428 150
14423
14426
14429
14441
292 10,00 1443 725
. 102 24.46 14453 575
14458 -
- 14467
14472
. Oct. S
203 07.20 14485 49 565
14478
14479
14491
275 08,62 14487 689
14483
108 21.45 14507 533

R

44

[PUMPRISINES. -

et et < e

ook



(CONTINUED)

ATa® SUNSPOT MEAN DATA DISK PASSAGE DATA RETURN SEQUENCE
Gr. Major son s See un Seen i
Day ;:;’ € Umb, :p‘ol:l' :igwé'f H Ei?:. i‘;ﬁ;.";‘;':.mf’&;-:"mh Class. ::l‘::‘ l::' w.

Aug.
31 3 203 1549 (814 22 Aug. 22 Sept. 04
Sept. E79 wa1
o1 - D £ EEE F F F F F F E -
&MB) B) D1 P Br Bp (B BNBIXSPBPO(R)
- - - 15 - - 2z - - - - - . -
10 02 12 587 4o p L 25) Aug. 21 Sept. 03
E75 w85
A B B BBGCETFETETGTGG -
DI DD EPe b PR R r PR
Sept.
04 98 s £srd 15 -Avg. 26 Sept. 07
E?S wa4
J J € P € C C C H H H H -
(p) /?f /:_!f Qp)@f)ﬁ_f (t_ir)wl)( !) a?) /.:S_, (,fS) (°_<)
pon 57 39 _£Apd
27 02 { 2 1n Aug. 26 . 07
Ap B::’ ) Ser :nva
- DD P CDDDCBC J -
<) Bp Br (Bp)(Be) B (BR B (B)(Bp) e{ {e<p) (o p)

"Sept. .

ioa 141 70 ,{p /,,e 32 Aug. 28 Sept. 09

i ETT w18

§ H G G G 606G G G G G H H -

; Be B0 B PUEPPUER g ke <plcp)

{

i 01 15 B dBd ) Q::' 3t Sep(‘.'lg

A B B A A A - -
Y- (g) q_Bf)(g) ® pr (o) (%)
06 n a6 Locpd 1 Sept. 05 Sept. 17
E76 w77
H H H H H HH HH HH J -
£ BB Bp Qo p plepecalep)rCen) - 13m0

310 164 LN 71/ 35 Sept. 06 E Sept. 17

‘ E67 w9

4 €C D E EEE E E E E E -

g Priop r 60 i a0 ol B B

% ) .

!15 ] 53 207 -.,fl’dpd' 10 ;;.-:l.. [ ] Sept;l:g

i - - - A B D D D D -

i (<p (?p)eo BRI PAER =p (<p)

Lﬂ 54 358 Lo F‘l 21 Sept. 18, Sept. 30

] ES1 w77 .
] - - J H H ¢ €C C H H C J_J -
B (p) < (ep)ocp) (orpl) r {r) @cpecp) <plocp) (e pdocp) 14389
;)ct. Oct.
] 10 1?2 W ALBpl ) Oct, 04 Oct. 12
EN weéd
¢ DD CCC HR J_¢©
21 AP B (pNBR <P PP
° 64 W JdBrL % Oct, 04 Oct, 14
ES9 w7
A CDE ® E E E E E E
i () (Bp) Br (Br)(2ipn Br Br)BABp)
0 73 “ws  LBpld  (30) 0-t. 18 Oct, 2+
p % Y

> . M B B & G G G H H-H H -
C0G o G Bo Grleply B BErie

ekt mea
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TABLE Il 195"

| N _POSINIONDATA MAXIMUM AREA .!
Whote :
Ser1al Mt Wilson Lot € Ategors Plage 1at. $ oy, CALP. All Spats Tiage Serusi g Ui Spot Position
wich 30 Plaws Ne. Table 11t - H
e - — e —— — —— '§
i
91 14514 19607 LM 5433 N0s 44 26.06 14514 1240
14513 H
!
i
§
H
92 14525 19617 L 5439 N15 354 29.87 14526 672 ;
§
1 3
3
- Nov. ;
93 14543 19628 L 5152 s17 193 11.13 14543 50 1559
14552
3
k]
94 14547 19633 L 5154 S16 167 13.08 14547 633
14545
95 14567 19643 L 5468 NI5 360 25,76 14567 1527
- 1 14569
14575
14578 ‘
9% JLL N 19646 69 5487 s17 10 24.96 ‘14571 51 ’
R - 14574
14577
91 14573 19648 L 5471 N21 310 29,52 14573 515
- 14583 .
14588
Dec.
98 14579 19651 70,L,M 5476 NO9 284 01.53 14579 52 2622
n, 14581
72, 14584
3, 14585
7 -
] 14585 19654 LM 5478 Nio 231 05,54 14585 53 1624
14591
100 14600 19666 L 5491 Ni9 104 15.16 14600 .7 85, 1413
. 4610
. . . 14615
TTT— - -
10 ' 14620 19677 L 5500 N1 14 22,00 14620 640
102 14630 19683 L 55052  NO9 321 20.01. 14630 - T 1262
/ . . : - Jan, ) )
K ) 103 14641 19601 L $512 NO? 228 02,12 14641 ) s
eMaximum whole apot sreas avatlable for large spota only. .
- . Umbra area and position of maximum aress not available. -
4 — - B ey - - N : S -
. . T b i . , .
P g . ’!= .," ' -{ it n . . N LU, ;




SUNSPOT MEAN DATA L DK PASSAGE DAT 3 } B SR AL A
‘:.ll:,:: Umb. Whole M. Wilsun Days Seen Posthion Seer Zuriel Clase, Gleeiwic
Day Spat Mag. CL H Mag. Class. Mapnetic Strength FORT XTI
R S _. L i o I - e ]
i 83 LBrk e Oct. 19 ~ Ot 31
E87 w12
- E E E E E E E E E G H
W HBRK Bp) (20) BT (BIHBNBN BT PO~ tovws
58 303 L34 (20) Oct, 27 Nov. 05 .
: E33 we3 i
B C,C C D D E E D -
Bp BRI B 5 B0 (o) ) (Bpa BN
6 . - .- o o LTS
185 1100 £AnE i25) Nov. G5 Nov. 17
“Ppt ' E? “wrno
¢ D D E E F F F F F F_F .
By ) P) Bp PR 5P Pp PP ()
82 “s LB L 20 Nov. 06 Nov. 18
/ljf ( ) E:* ovwﬂ‘
- 6 6 66 GGG GG G G I -
xXp (éf}‘/jf’"/d/’ ,df‘ ([5,)(,6@’(5,:),5! (/?B'),@f gd,g)(oi)o) ) 14519
154 1010 [ /,1, 26 Nov. 19 Dec. 02
E84 w85
- H H H H H FE_ H _H B H H H -
(<) (et Mxpi ozfg (xp)ocpl{(Bp) (Pedleplixploc p (o<p)locp.
Nov, .
26 ®  am dAL as) Nov. 22 A Nov. 30
. F36 w16
- A A C C J €1 -
tg (B B) (Bp) (L) Bp) Pp)fp (o<p)
38 28 LBod 20 " Nov. 23 Dec. 05
. '6‘P @ E:; ec'W'rr
36 (Bp)Be) (BPBR) Bp) <p (Bp)Bp (xp)(ocp) -
28 279 148 LAoL . 25 .
zs Srt @ | e
30 : - F F F F F. F F F F F E -
oL o (BPNBABABA BT (A1) AT (BR (BN Bp (Ae)(B)
144 937 L @ Nov. 26 12
3 lﬁf (25} E:: Decwm
- DD E E E E F F F F E_- -
BB Br (B1) BUOr (B0 (A1 -~ (BN (X -
175 1034 3 Dec. 08 ’ Dec. 21
Lppt 3 z§§ * w1
- E E E E E E_ E G . H K H -
.= BB Bp (BR(BR R (Bp) A Ccp)
n .o dBL @) * Dec. 19 ec. 28 i
EST N85
C D EEEEED J -
@0 @Dt T A o
72 sen oL/s.L (20) Dac. 23 © Jan. 01, 1960
) ES? © W8o .
- - AP BRI :
v el (18 e, 29 . - Jan. 08
2prt  an b an. 08
, Ar (£) (o) (o) (B) (B Ar (Brbr (Br) (x)

v 2. oo . A [ . . )
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TABLE III., CATALOGUE OF IMPORTANT PLAGE DATA FOR 1959

The data in this catalogue include plage regions associated with
major solar flares, plages with average maximum areas equal to or greater
than 10,000 millionths of the solar hemisphere, plages with an average
brightness greater than 3.0 during disk passage, and plages where 30 or
more flares of all importance equal to or greater than 1 occurred during
disk passage. The categories are indicated in Column 4 by the symbols

= Jarge, B = bright, and N = 30 or more flares. These dats were ob-
tained from the McMath-Hulbert unpublished plage catalogue (reference 14).

Column 1 Catalogue Serial Number.

Column 2 McMath Plage Number.

Column 3 The Major Flare or Flares Serial Number and/or Plage
Category.

Column 4 Mean Latitude During Disk Passage.

Column 5 Greenwich Date of Central Meridian Passage.

Column 6 Life in Rotations.

Column 7 Date First Seen.

Column 8 Number of Days Seen.

Column 9 Average Maximum Area.

Column 10 Intens1§x. Three regions are used, E/C/W, where:
EQ0° to EU5°

= EU5° to Wks©

= Wi5° to WQ0°

The intensity is estimated on a scale of 1 = faint to
5 = very bright. )

Column 11 Number of Flares During Disk Passage E[C[ﬂ.
= EQO"Y to E45

Wh5° to W90

t W ol )

xQ
[

Column 12 Total Number of Flares During Disk Passage.

b ITI-4 e



Colunn 13 Life Histories. If the plage region is the return of a
plage or plages from the previous rotation or rotations,
the McMath plage numbers are given in the return sequence.

ASSOCIATED SUNSPOTS - COLUMNS 1k4-17

Column 1k Mt. Wilson Svnspot Numbers of All Spots Covered by the
Plage.

X Column 15 Mt, Wilson Mean Magnetic Classification of the Spots.

Column 16 Field Strength in Units of 100 gauss. A bracket in-
dicates an estimated value,

Column 17 Days Seen.

b III-id
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g

5

{
i

3
EEE
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gl e -
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TABLE 111 CATALOGUE OF IA

L ENTIFICATION
Ser1al § MeM M.y, Flare
No. Plage Nou, Sertal No. Category
1 4951 1
2 4953 L.B
3 4969 4,5 1N
4 4972 L
5 4973 3.6 B,N
6 4976 2 B,N
1 4983 8
8 4997 1,9 L
9 5009 10,11,12 N
10 5016 15
11 5018 LN
12 5023 13,14
13 5026 N
i4 5052 17 BN
!
13 50* 16,19 L,B,N
16 5060 18
17 8061 20
18 5068 N
19 8071 21,32 BN
«® 5089 B

PLAGE POSITION DISK PASS

Days Average n

Mean Date Life 1st Seen Max. E
Lat. C.M.®,  Rotations Seen Area

Jan. Jan,

N20 07.5 1 o1 13 9000 3

N14 10.5 2 04 14 11000 3.

N17 21 3 13 14 13000 3/

s15 235 5 16 14 10000 3.4

NO8 23 1 16 14 7000 8.

i

N17 25 6 18 14 7500 3.4

i

i

1

i

§

2l 31 2 24 13 4500 .4

i

Feb. |

N1z 07 3 31 14 13000 3/

i

H

Feb. i

N12 16 1,4 09 14 4000 3/

NO9 19.5 2 13 13 4000 2.4

N18 21.5 7 15 14 10000 3/

N19 24 3 17 14 6000 3/

N22 26.5 3 20 13 6000 2;

Mar Mar. i

N10 18 3 1 14 8000 3.

|

!

N28 185 5 n 14 10000 3.,

i

’=

NI5 245 4 1 v 8000 3/

1

i

N2 8 " 19 14 6000 a,.f

N2 3l 1 2 13 wo 3y

Apr. § i

Ni?7 01 ) F 14 6000 3
Apr. :

816 8.8 b 07 14 3000 3

i



—

3/3

' 3/3/3.5

v 3/3.5/3

5/3/2.5

3/2,5
/3

3.5/3

/3
/3.5

5/3.5/3

| 3 a2

’3/2.5
3/3

¥:.5/3.5/3

B.5/2.5/3

5/3.5/3

/2.5/1.5

5/3.5/3.5

APORTANT PLAGES DURING 1959

LIFE HISTORY ASSOCIATED SUNSPOTS
Total Plage No's, Previvus Rotativns Mt. Wilsos Mag Intensit
4 s . IVH \/ . y Days
Fiares No. .88 100 guass Seen
Jaan.
15 New 13829 134 31 31-12
13841 d pL 25 04-12
13844 dfed (10) 06 - 09
13840 d3pt 12) 08 - 13
10/11/2 23 4019 13842 £8p4 37 04 - 16
13851 dBtd (5) 08 - 09
13857 wfipd 2 10-13
13861 Axd (2) 12 - 12
8/18/13 39 4932, 4901 13869 Ax F"L 5) 14-15
4902 13870 8L (15) 14 - 27
4802 13871 B F"L 1i0) 14 -21
13874 Lxd (2) 16 - 16
(4892 is new in the postion :ggzg ffg Kﬁ (fg; i; - g’;
f . {: -
of old 484.) 13892 dBd @ 22 - 22
9/2/0 1 4934,4897,4849,4817 13876 LBod (15) 16 - 22
/ 13879 ,m’a d (10) 17 - 26
13881 1 5d ) 18 - 18
5/32/9 4€ New 13877 L84 (23) 16 - 29
13888 dBd ® 21 - 24
12/18/4 34 4936 - 4898- 4854- 4805 - 4744 13883 Lo ph (30) 19-31
718/ 13804 1/3;1 (15) 19 - 31
13990 Lol 3) 21-28
1°.894 d xd 2 23 - 27
13695 o (10) 24-31
13898 APGL (5) 27-27
13809 dBpd {5) 26 - 26
8/10/1 19 4943 13897 LA P“" 10) 24-4m
13904 dodpd ™M 27-29
Feb.
13/8/0 22 4953 (See No. 2) 13013 454, (10) 31 - 08
13916 Lx pL (15 02 - 09
13928 doc'd 2 09 - 09
20/10/4 43 Mostly new, part of 4969 (See No, 3)| 13920 lfjfi 22 09 - 26
3/1/1 1 4973 ' 13931 L34 22 13- 25
16/23/16 55 4976 (See No, 6) 13936 ByL 29 19 - 26
13938 Lo pl 30 19-27
13939 X () 19 - 19
13942 dBAL 18 23-28
Mar.
4/14/1 19 Part of 4979-4939 13940 Lo P,L 18~ 19 - 02
13948 dppl 14 23 - 02
0/17/1% 34 4983 (See No, 17) 13016 dBL 13 23 - 04
13955 dAL () 27-04
11/25/1 37 5013 13983 Lre * 17 11-23
Soe} 4978 - 13901 docd i) 14- 14
13295 48. (18) 15-23
13098 ded (3) 15 17
14005 A, (@ 20 - 20
4/80/16 80 8011-Part of 4969 (See No. 3) 13084 1854 (25) S11-24
13069 £3d 8 13-16
13938 dfd @) 16 -~ 16
14008 dpL @ 22-25
5/18/0 20 5C23 (See No. 12) 14000 lepd 8 17-23
5025, 4083, 4984 14001 £f8p (%) 16 - 30
14006 - % pd [ 21 - 24
0/18/3 2. 3026 (See No, 13) 14704 284 18 19-01
17/21/4 42 Moutly new, part of 5032 1401 ¢ Lxd (2) 24 -7
14014 28pL 30 24 -5
14024 wd ) 20 - 30
5/28.16 46 5035, 4997 (Ses No. 8) 14014 Yy 15 25 - 08
14047 LAfL %) a5 - 08
14019 dwds @ 26 - 01
14020 2574 15 26 - 08
14026 dexpd @ 28 .30
Apr,
o/11/1 a 8083 14048 albpl @0 07 - 230
il . 14049 d.ﬁ”d. ® 08 - 14
, Tt A7) @ -1
i 14061 docd () 1t 13
T T .




TABLE 1111959 (

B IDFNTIFIC L TR Pl AGE POSITION NK FASAGE PLAC
Davs AvVers e ity
£ootal M‘r M . B:LI_'. F:.vj.'r ) Mear Dare iale ist ;:‘:: ;‘\:u..uce lg‘;‘,: ‘
N Plage N. | Sersai N Jater e | Loze. C.AL?P. Rotations See Arex
21 5093 23,25.25.2% % N24 15 6.5 Ce 13 9000 3325
2¢ 5120 ~ N4 30 1 24 12 2000 2533
May
22 5129 B 568 05 1 29 13 1600 35353
M
24 5133 B.N Si4 co.s 3 0z 14 2300 33513
25 5145 32 N13 11 5 25 13 300-- 2.5:3.2.5
26 5147 N .26 12 7 05 14 6000 233
27 5146 27.28,29.30, L.B.N N14 13 2.10 [ 15 140620 3.0-35;3
31,23.35.36
28 515835 34 so8 20 3 13 14 4000 2.5/2.5/2
23 5157 N N20 21.5 3 14 14 4500 1.5.3,3
June
30 5179 L.B.N 512 05 1.4 29 14 16000 3.5,3.5,3.5
Jupe
3 5194 B 525 10 2 03 14 4000 3.5/3.5/3.5
32 5204 37.38,39,40, BN K19 1.5 4 10 14 9000 3.5/3.5/3.5
41,42,43
n 5219 L.N N13 23 23 16 14 10000 3.5/3/3
34 5225 B NO8 25.5 1 19 13 2500 2/2.5/3.5
July
s 5244 N N11 04.5 2.7 25 13 4500 3/3/3.5
July
36 5265 44,45,46,47, L,B\N N16 14 25 06 15 12000 3/3.5/3.5
48,50,51,82
-
37 5273 9 S24 17.5 2 11 13 4000 3.5/3/2.5
k1] 5291 $3 N25 29.5 1 22 14 4000 3/2.5/2.%
39 5294 $4.55 L,B,N N13 31 38 24 1 12500 3.5/3.5/3.%
Aug.
40 5300 $6 NO8 03 2 28 13 00 2.5/3/2.5
qgw-2 /77 4.1

8 a3 o



CONTINUED)

3E DATA LIFE HISTURY
Fiare Totai Pias - N s, Prestous Hotations
ECW Flares
Neo.
13 26 2 41 5054 1See No 15)
Part of 5952 :See No. 14y
S 1519 39 Nes
- - New
42025 49 Part of 5089 iSee No. 20)
€191 26 Part of 3030, 5052 1Sce No. 14)
Part of 5093 (See No. 21)
34,1073 47 " 5093 (See No. 21)
44 46,7 97 5095, 5C58, 5018, 4976 (See No. €)
5109
9/1,0 19 5103, 5063
1/13/16 30 5105, 5070
1733, 6 56 Dart new
Part of 5133 {See No. 24)
1/3/1 H) 5162
19/43/7 69 3157 (See No. 28)
16/14/3 33 5165, 5120 (See No. 22}
5166
0/13/4 17 New
0/21/18 45 Part of 5185, 5146 (See No, 25)
16/60/20 ] 5218
5204 (See No. 32)
9/3/0 12 5242
1/12/3 13 New
26/41/6 9 5244 (See Nc. 3%)
> 5246, 5180
2/21/0 23 5211

Mt Wilson
No.

140659
14051
13052
140€2
14068

14090

14102
14195
14124

14111
14113
14120
14135

141.1
14118
14131

14121
14122
14125
14126
14132
14141

14138
14146
14149

14139
14140
14150

14172
14174
14284
14192

14191

14207
14211
14225

14224
14232

14234

14263
14269

14280
14232
14284
14285
14292
14297

14290
14299

14314
14328
4329
14335

14319
14320
14326

14327
14330
14337
14338

Mag.
Class

Lre
Lo pd
o2 ox fFol

ASSOCIATED SUN3POTS

U —

Ietonsty

100 1 aass

U3
5)
12,
4}

10}

Jdol

2;
15
2)

15

13
{10)

()]

14
2)

5)
{15)
125)
:10)

{2)

i3

{15)
(2)
8}

{15;

(3)
13)

16

22
15
(2)

36
(10)

as)

(15)
@0

M
@
27
13
@
@)

~

20
)
[8}]
@

08 - 20

16 -
1Z -

24 -
29 -

May
0z -

o9 -

05 -
05 -
08 -
14 -

05 -
06 -
13 -

08 -
08 -
09 -
10 -
13 -
16 -

14 -
17 -
18 -

15 -
15 -
19 -

29 -
30 -
0l -
04 -

June
03 -

10 -
11 -
17 -

16 -
19 -

July
19 -

29 -
o -

07 -
08 -
08 -
09 -
12 -
14 -

i1 -
15 -

22 -
28 -
28 -
31 -

Aug.
24 -
24 -
27 -

27 -
28 -
ot -
01 -

o5

09

g3

1€
iz
i
16

17
12
14

21
26
2;
I4
13
21

24
17
21

26
21
26

ic¢
o5
06
09

15

21
23
17

28
28

1)

i0
i1

14
14
20
20
16
15

13
20

08
28
28
31

01
06
Q6

06
09
o1
01

l-2



TABLE Il 1959 (Ct

LENTIRC " TION ] Pl 1(1 3’()}11‘19.\' o '
5 Average Inte
St 0N M Mo Date 1ife 1=t Sien M. E C
W P PR rial Nee Caterery 1 at. C.M.P. LI § TTIIT Seels \res
b
Aug.
41 515 37 LN N8 10 & 02 15 12000 333
32 5323 56 N N14 16 4 19 Y 6000 1,03
43 5329 53,61 N NO8 20 1 13 is 6500 3/3/3
44 5336 62 N N18 25 1 18 15 9500 3/35
45 5339 60,67 N N19 27 23,4 20 15 800w 3/3/3
46 534 63.64 N s12 28.5 1 22 14 4500 3/3.5
Sept.
47 5344 6C N10 01.5 4,1 25 15 8000 3/3/%
48 5354 65 N1© 05.5 7 30 13 1200 2/1.5
Oct. Sept.
19 5401 68 s15 06.5 2 30 13 4500 3.5/3
Nov.
50 5452 N.B sS19 11 1 05 13 4500 3.5/3
51 5467 69 S13 24.5 2 18 14 3500 2.5/3
Dec.
52 5476 70,7,72,73, N NO? 01,5 4 25 14 8500 3/3.5
74
53 5478 NB N12 05.5 1 29 13 5000 3.5/3
Dec,
54 5482 L 518 08.5 2 ex 15 10000 3/3/:
55 5491 B N18 15 1 J8 14 5200 3.5/3
56 5500 B s15 22 3 15 9 3200 3.5/3
L4



INTINUED)

SE PLAGE DATA ” LIFE BISTORY ASSOCLATED »LSaPOTS o
s lare Pre 03 RIS
‘;/ ll:: :nw Il‘;):rt‘ls Plage No's. Previous Rotatiors ML Walson L,Lm' intensit, Days
Neo, Mo, Class 100 guaxs  >een
14 35,2 52 52€5 (See No. 3t) 14343 434 26 03 - 16
14344 Z Sa 10 03-13
4218 £ 15 04 - 15
14350 w.5d 3 €5 - 09
14351 ax.t [l 0b - 08
14352 docd 2 09 - 09
14253 ai 3 09 - 13
14359 dx A 2 10 - 11
10:32,6 48 5280. 5219 (See No. 33) 14355 £33l 3 09 - 11
14356 R # (15) 19 - 22
14357 £33z sy 29 - 22
14362 Aol 2) 11 -1
14370 = @) 15 - 18
1437} dae )] 15 - 21
0/32/4 36 New 14365 L8ra 1) 13-15
14366 437 (20) 13 - 26
3 14/14,/6 34 New 14378 458 pL (25) 18 - 31
14390 <'d, ) 23-23
14391 docdd 12) 23 - 23
8/21/9 iq 5292 Part of 5241 14382 l,éaé (12) 20 - 26
5293 14186 PALYIA 11 21 - 02
5298 14392 = @ 23-23
Part of 5294 (See No. 39) 14396 dBpt 25 25 - 03
. . Sept.
/3 4/25/13 42 New 14389 A5re 14 22 - 04
: - - 5310, 5260, 5198 14399 V2 A 15 25 - 07
New 11400 Lopt 11 26 - 07
14408 ool (Vi) 39 - 30
1.5 1/1/0 2 Part of 5315 (See No. 41) 14414 A Bl () 31 - 07
14415 docfd @ 31-3
14432 dBpd 2 09 - 09
14434 ocpl 3 10-10
Oct,
/3 4/8/13 25 5367 14478 jﬁpﬁ (15) 30 - 11
14479 o pel ®) 30 - 11
14485 dBpt (15) 63 - 12
14491 dod 2 07 - 07
Nov,
5/3.5  13/23/8 44 Primary New 14543 LBpt (25) 05 - 17
14562 d_,d;at 3) 08 - 12
/2.5 0/4/2 6 5438 14571 2{,/51 (15) 22 - 30
14574 xd (= 23 -24
14577 dxe 2) 24 - 24
Dec.
/3 9/45/10 64 5443, 5405, 5360 ‘ 14579 f/j YA (25) 24 - 06
14581 x'ad @) 27 - 28
14584 docad @ 29 - 2¢
14595 LBpd ) 03 - 03
.5/3 0/34/10 44 New 14585 Lare (25) 29 - 11
14591 LBfd (12) n .11
A} 2/2/3 7 5452 14589 L84 10) o1 - 1i
14597 S d (5) 33 - 04
14601 docd (2 10 - 11
.5/35  2/3/1 6 New 14600 ﬁ@pl 31 09 - 21
14610 o<'d ) 15 - 16
14615 dx ol 1) 18 - 18
.5/- 2/5/3 10 5467 (See No. 51) 14609 Lo pL (20) 14 - 27
14612 dsrd (i0) 1523
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TABLE IV, CATALOGUE OF IMPORTANT RADJ< EMISSIONS
FROM THE SUN DURL1I™ 1959

This tabtle will include all important radic emissions from the sun
that occur within an acceptable time of:

(a) The major flares renorted in Table I

(b) A1l reported spectral emissions of the Type II (slow drift
bursts) and Type IV {bruvad tznd continuum).

(c) All important radio emissions at ~requencies between 9400
Mc/s and 62 Mc/s that occurred at the time of a major flare
or a spectrai emisficn of Type II or Type IV.

In order to make this phase of the catslcoue as complete and usetul
as possible, we have included emissions for & wide range of frequencies
from 9500 Mc/s to 167 Mc/s, and whenever significant fluxes were reported
at low frequencies,data are also included. These single frequency data
have been taken fram refererc=z 19.

(A1l fluxes at single frequencies are reported in units of 1022 w2

(c/s) 1.

The following sywbols, singly or in groups, 1Jlustrated on 7 -e
L.IV-iv are used to describe single frequency reports of outstanding
occurrences:

S = simple rise ancd fall of intensity.

C = complex variation of intensity.

A = appears to be part of generzl activity.

D = distinct from (apparently superposed upon) the general background.
M = multiple peaks separated by relatively long periods cf quietness.
F = multiple peaks separated by relatively short periods of quietness.
E = sudden coummencement of rise of activity.

ECD = a complex distinct disturbance with very sharp rise.

CD = complex distrupance of moderately sharp rise,

)-h IV-i



Not all emissions reported in reference 13 at the time of the flare
ere included in the catalogue, and nc general minimum flux has teern used

as a cutoff point.

is included.

Occasionally more *han one report at a given frequency

In genersl the peak flux, if reported, is given. If the peak flux
is not available, the smooihed flux is used, and indicated by enclosing the
value in a bracket ( ).

Table IV is arranged in three general columns.

(a) FLARE, if any, associated with the radio emission,

(b) RADIO EMISSIONS OF THE SPECTRAL TYPE

(¢) RADIO EMISSIONS AT SINGLE FREQUENCIES

The column headings together with any necessary explanations follows:

FLARE DATA -~ (Columns 1 through 7)

Bec nning Time UT. 1If the start of the flare was observed,

End Time UT. When the end of the flare was observed the

Heliographic Position. The position of the flare is taken

as the arithmetic mean of the values reported in the IAU

Importance. The method used for major flares has already

been described in connection with Table I. The minor
flares are reported as 2+ 2, 1+, 1 as the highest impor-
tance given refevence 28, subflares are denoted with

Column 1 Date.
Column 2

trz time is underlined.
Column 3

time is underlined.
Column 4  Maximum Time UT.
Colunn 5

Bulletin.
Celumn 6

importance 1l-.
Column 7

Flare Serial Number. This is tlie serial numbers of the

major flare in Table 4.I.

4, Iv-ii



SPECTRAL EMISSINIS

) Outstunding spectrai emissions of Types I, II, I1I and IV are given
in Table VIII. The entries in this table will be limited to emissions of
Type II and Type IV reported by CSIRO Sydney (Syd). The Harvard Radio
Astronomy Observatory (Har) at Fort Davis.

We have also included spectral emissions of the Type IV that have
been derived from Pick-Gutman (reference 38) or Sinno (reference 47) from

single freguency observations.

TYPE II SLOW DRIFT BURSTS (Columns 8 through 12)

Column 8 Beginning Time UT.

Column 9 End Time UT.

Column 10 Maximum Intcnsity.

Column 11 Freyuency Range.

Column 12 (bser=tory or Reference.

TYPE IV BROAD BAND CONTINUUM (Columr. 13 through 17)

column 13 Beginning Time.

Column 14 End Time.

Column 15 Intensity.

Column 16 Frequency Range.

Column 17 Observatory or Reference.

RADIO EMISSIONS AT SINGLE OR DISCRETE FREQUENCIES (Columns 18 through 24)

Selected frequencies between 9500 Mc/s and 167 Mc/s associated in
time with the major solar flares, solar-terrestrial events, or spectral
emissions are tabulated in a descending order of frequency with the
following data.

Column 18 Frequency.

Column 19 Type.

)+o Iv-iii



Column 20 Beginning Time.

Column 21 End Time.
Column 22 Time of Maximum Flux.
‘olumn 23 Peak Flux (or smoothed flux)

Column 24 Ouservatory.

CLASSIFICATION OF SINGLL

-FHEQUENCY

SOUL AR BADIO BURSTS AND ENHANCEMENTS

Short Wavelengths

Long Wavelengths
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TABLE 4.1V-i NORMAL OBSERVING TiMES UT SOLAR RADIO OBSERVATORIES

Mce, S 1ot Guarter wQuarter  3rd Quarter dth Quarter
Astrophvs  Obhs, Potsdam Ty enwdor! Potsdam AOP 23 08 - 14 09 - 14 0y - 1¢ [T
231 J - 15 ud - 14 09 - 15 0w 14
Chalmers Inst, Techn. Gothenbur g CIT 150 06 - 18 06 - 18 06 - 14
Univ, Hawau Honolulu Haw 20¢ - -
Hewntu h Hertz, Inst. Berlin HHI 1500 ot - 18 Db - 18 06 - 18
3000 26 - 18 06 - 1o 06 - 18
9400 06 - 18 oL - 18 06 - 18
Hiraiso Radiowave Obs, Nakamnto -shi
araki-Ken, Japan Hu 200 21 - 09 21 - 08 00 - 09 00 - 0y
LLR.S A.C .D.3, - Bukava Belgan Conge IRS 1v9 06 - 15 06 - 15
Jodrel Bark Exp. Sta, Tod 200 21 - 00
3000 09 - 18
Res. Inst. Atmos. Nagoyu Umv, Toyokawa, Japan vag 1000 23 - 0t .t 08 22 - 08 22 - 07
2000 23 - 06 .- 08 22 - 08 23 - 07
3750 23 - 06 23 - 08 22 - 08 23 - 07
4000 00 - 04 00 - 04 00 - 06 00 - 04
9400 23 - 06 23 - 08 22 - 08 23 - 07
Obs, Paris Meudoun Nacay Field St NMay 169 11 -13 11 - 13 11 - 13 11 - 13
NBS CRPL Boulder NBS 167 14 - 23 14 - 23 14 - 23 14 - 23
Radio Astron. P,T,T. Nederhorst (Nera) Ned 200 09 - 15 04 - 19 05 - 18 Q7 - 16
250 06 - 12 09 - 12 09 - 12 ng - 15
545 09 - 15 04 - 19 08 - 15 07 - 16
2980 09 - 15 04 - 19 08 - 15 07 - 16
Hollandia ol 200 21 - 08 21-08 21 - 08 21 - o8
545 21 - 08 21 - 08 21 - 08 21 - 08
Paramaribo Par 200 10-21 10 - 21 10 - 21 10-7
540 10 - 21 10 - 21 10 - 21 In-21
Inst, Teoret, Ap.. Umiv Bhindern Oslo Osl 200 06 - 17 0 - 19 04 - 19 09 - 14
Nat. Res. Council Ottawa Ott 2800 12 - 21 - 24 11 - 24 12 - 22
Astron, Inst. Czech. Ondrejou Pragre Pra 231 06 - 15 06 - 15 04 - 15 a6 - 15
536 06 - 15 0f - 15 Gr-15 06 - 1o
808 06 18 04 - 15 06 - 15
Radio Phvs Lab Sydnev. Australia Sa 600 - 21 - 07 21 - 77
1420 21 - 07 21 - 07 21 - 07
Tokvo Astron, Olw, Mitaka Tk 07 00 - Q0 00 07 0n - 07 00 - 07
100 o - 06 00 - 07 Q0 - 07 00 - 07
200 00 - 07 00 - 07 00 - 06 23 - 07
3000 00 - 06 00 - 06 00 - 06 00 - Ut
3500 23 - 07 23 - 09 00 - Ou 22 - 07
Astron, Obs. N, Copernicus Umv, Torun, Poland Tor 127 06 - 15 Ob - 15 06 15 00 - 15
Obs. Royal Belgique Uccle, Bruxelles Ucce 169 06 - 16 -
600 07 - 16 06 - 18 04 - 19 06 - 16
Nat, Comnuttee for IGY USSR Abastuman Aba 209 06 - 12 06 - 12 06 - 12 0b - 12
Cracow Cra 810 09 - 12 09 - 12 07 - 12 09 -~ 12
Ussuruisk Uss 208 - - 21 - 24 22 - 01
Gorky Gor 267 - o6 - 12 -
3000 06 - 12 06 - 12 -
9375 06 - 12 06 - 12 06 12 06 - ]2
19000 - 06 - 12 06 - 12 06 - 12
Irkutsk Irk 208 03 - 07 a0 - 06 (2 - 09 01 - 06
Kislovadsk Kis 178 07 - 12 06 - 12 - 12 07 - 12
Moscow Mos 208 06 - 12 06 - 12 06 - 12 06 - 12
545 06 - 12 06 - 12 ng - 12 06 - 12
Simferupol Sim 208 06 - 12 09 - 12 09 - 12 0§ - 12
3000 09 - 12 0% -12 09 - 12
Bjurakan Bu 203 06 - 09 0o - 09 06 - 09
Vorushilov Vor 208 21 - 03 21 03 21 - 03
SPECTRAL OBSERVATIONS
Harvard Radio Astron. Sta, Ft. Davis Roer 100-580 13 - 25 13 - 25 14 - 24 14 - 24
Radio Phys. Lab, Sydney Dapto, Austraila Syd 25-210 23 - 07 - -
40-200 - 23 - 06 2% . 06 €3 - 06
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V. CATALOGUE OF

GEOMAGNETIC STORMS DURING 1959
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TABLE V. CATALOGUE OF GEOMAGNETIC STORMS
DURING 1955

This catelogue has been prepared from geomagnetic storm data from
many sources. Data derived from papers published in the scientific litera-
ture are referenced in the last column of the table. The lists of sudden
commencement storms published in the Journal of Geophysical Research
(reference 25, 26). The nnals of the IGY (reference 46) and Bulletins
1Z2n, published by the IAGA (reference 4) have been used to obtain the
basic list.

The table has been set up in several sections that will be described
in some detzil under the column headings; these sections are as fcllows:

1. General siorm classification.

2. Number of observatories reporting the storm and type or
storr reported (from reference 4).

3. Sudden commencement reports in references 4, 25, 26, and u46.
4, Planetary three hour Greenwich interval indices during the storm.

5. Values for D, ¥, and Z and other storm data from six selected
magnetic observatories.

Geographic Geomagnetic

Lat. Long. Lat. Long.
Co College Alaska N64os2'  212%10° N6k.S 255.4
Fr Fredericksturg N38C12° 282038 N49.6 349.9
Gr* Greenwich N512¢0* 355931 N5L.6 79.0
Ho Honolulu N21°18* 201%k4! N2l.1 266.5
Si Sitka N57%04'  224%0! N60.0 275.4
Tu Tucson N32°15° 249010* N4O. L 312.2

_¥Data published by the Royal Greenwich Observatory in reference 23.

The column heading, together with any necessary descripticns or
definitions, follows:
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Colnmn 1 Greenwich Day

GENEPAL STORM CLASSIFICATION (Columns 2 through 7)

Column 2 Onset time UT

Column 3 End, Greenwich day/UT

Column b Type, g8 - gradual, sc - sudden commencement

Column 5 Maximum intensity, m - moderate (K - index as great as 5)

ms = moderately severe (K = 6 or 7), s = severe (K = 8 or 9).

Column 6 Maximum three hour K,

Column 7 Average storm K;;. This has been calculated as the average

Kp for the period shown in Columns 2 and 3.

NUMBER OF OBSERVATORIES REPORTING THE GEQMAGNETIC STORM (Columns 8 through 20)

These data have been taken from the IAGA Bulletin 12n (reference 4).
The names of the observatories reporting in each category are given in that
The meanings of the column symbols follow:

reference.
A

B

E
X

Other

the following

si

b

bs

The phenaomenon is a very distinct ssc
It is a fair, ordinary, but umnmistakable ssc
Jt is a doubtful ssc

The ssc was decidedly not recorded on the magnetogram although
the records were satisfactory.

The phenomenon cannot be discovered because of heavy disturbance.
The recording is missing

observatories have classified the phenamena in question with
symbols:

Sudden geomagnetic change or impulse

Clear and isolated bays appearing during calm periods without
pulsations or sharp veginnings.

Bay with sharp beginnings without pulsations

bcv-ii



bp - Bay with pulsation without sharp beginnings
bps - Bay with pulsation and sharp beginning
pt - Train of pulsations consisting of several series of oscillations.

pg - Giant pulsetions

The number ot cbservatories reporting in each of the categories is
given. )

NUMBER OF gsc IN THE PUBLISHED LISTS (Columns 21 through 24)

Column 21 From reference 4. This is the sum of the A's and B's,/
Columns J and 9.

Column 22 From fererence 25

Column 23 From reference 26

Column 24 From reference 46

PLANETARY THREE-HOUR INDICES AND OTHER DATA DURING THE STORM PERIOD

Column 25 Planetary three-hour indices

Column 26 Sum of the Ky for the Greenwich day

Column 27 Ap for the Greenwich day

Column 28 The Greenwich day and three hour interval with the first
Kp 2 4=

Column 29 The Greenwich day and the first three-hour interval in
which the Kp for three consecutive intervals was less
than 1&-

Geomagnetic data for the 'ix selected observatories listed on page
4,v-i, With the exception of the¢ Greenwich (Gr) data, the values given
in Columns 30 through 36 were taken from reference 25. The Greenwich
. data wez)'e published in the The Observatory, Vol. 80 (1960), 78-80 (refer-
ence 23).

Column 30 D-Magnetic declination - This is the azimuth of the hori-
zontal component or the magnetic intensity measured from
the geographic north toward the east from O to 360.
P Unit in minutes of Arc.
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Column 31

H-Horizontal Intensity. The magnitude of ithe horizontal

Column 32

component, always considered as positive. In units of
gammas (10-> gauss)

Z-Vertical Intensity. Tre magnitude of the vertical com-

Column 33

ponent. Positives if downward, negatives if upward,
in units of gammas (10-5 gauss)

Onset Time. This is the time reported by the observatory.

Column 3k

End Time. Reported by the observatory (Greenwich Day/UT)

Column 35

Maximum Kp. This is the maximum three-hour Kp reported by

Column 36

the observatory.

Name of the Observatory. The code is given on page L4.V-i.

Column 37

Range of Starting Time.

Column 38

Sources. These are the published sources for the data

given in this table. In many cases thes- references give
relations of the storms to other phe-..ena, such as a
solar flare, polar cap absorption, etc.
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TABLE V-A, MAJOX GEOMAGNETIC STORMS DURING 1959

A list of all storms during 1959 with at least one Kp equal to
or greater than 7+ is given on Table V-A, page 4.V-4. These data are
taken from page 99, reference 4.



TABLE V

_ ) TYPE i* ‘ORIED REF 4 N
Seryi Max. Max, Average
No, Date Onset  End Tvpe Int. Kp Ster Kp A B C L E X = v bs bp  hps t PR 4
Jan,
1 [0} 1122 - - se - 2- - - - - - -
2 U2 1122 - sc - 2- - 7 25 15 13 1 13 32
05 0136 07 04xx  sc my 6- 3. 25 29 6 2 4 i 54
1029 06.20x:  sc ms 6- 40 - - - -
06
07
4 09 1459 11 Ozxx sc ms 6+ S0 23 24 10 4 'Y < 3 1 2 1 47
10
11
19
5 12 1124 12;24xx  sc - 3o 24+ 3 .6 20 34
6 14 0624 - - - - - - - - -
0927 17 U6xx sc,g 40 4- 15 33 16 9 1 1 48
17
18
7 25 0859  25/2lxx sc 4+ 4+ 18 44 5 4 2 1 62
1124 - sc 4+ - 3 12 19 293 8 15
8 26 0322 26/18xx sc.g ms 60 40 10 20 15 111 1 i3 1 30
1130 26,18xx sc.g ms 6o 5- - - - - -
9 27 0914 - - - 30 - - . - . -
i0 29 0513 30/16xx sc - i+ 3+ - - - . -
2704 - - - 44+ - - - - . -
30
Feb,
02
11 03 1870 06/24x ¢ m 5+ 4+ - - e . -
04 0550 - - m 5+ - - - - - -
05
06
07
12 11 0318 12/24xx sc ms 6+ 4+ 28 34 3 3 1 7 62 |
0756 13/00xx sc me 6+ 4+ 39 25 6 - 1 4 64
0900  12/00xx g ms 6+ 44 - - - - —
12
13 14 1142 14/22xx sc,g ms 6- 5+ 14 37 10 10 1 1 1 1 51
14 15 0152 15/23xx  sc ms 6- S0 - - - - —
2350 17/13xx  s¢,g ms 64+ 50 - - - - -
1£ 0649  17/03xx sc ms 6+ S0 7 11 12 21 8 4 10 1 18
17
is 22 0046  23/13m. sc 4 3 23 49 4 2 2 72 |
23
16 24 2319 27/06xx sc ms T+ 5- 9 28 20 4 1 12 37
25 0125 27/02xx g ms T+ 50 - - - -
25 0215 27/06xx e ms T+ So 3 21 26 15 3 2 3 1 24
1157 27/06xx  sc ms T+ So - = - -
26
17 27 1045 02/24xx ¢ ms 6- - - - - -
28 12xx 04/00xx g ms 6- 4+ - - = -
Mar.
o1
92
03
04
18 22 2228 26/08xx sc 3+ - 11 28 17 6 1 8 1 40
19 25 0139  25/23xx sec.g m S+ 40 115 30 23 1 1 3 16
1204 25/2lxx sc m 5+ 40 1 18 20 2§ 2 8 19
20 26 0842 04/12xx sc s 8+ 6o 54 16 1 2 11 70
27
28
29
30
Apr.
08
08 1823 12/02xx  sc s 8. 6- 60 11 1 2 2 71

Yy




'CATALOGUE OF GEOMAGNETIC STORMS DURING 1959

+ Obs, Ref.

Kp

Time T

deference Three-Hous Gr. Interval :(:t llrcl;e;va‘{ 3 Consecutive
25 26 4611 2 3 4 5 5 71 8 IKp A toryqy P T4 D
4 P P Date, Interval Date. Interval H
- 21 38|00 v 0+ 1- 1- 0+ Mo 00 20 - - - -
- = «]0o0 00 0. 2- 2- 1+ 1o lo W 3 - - - -
10 43 65|20 1+ lo 4- 40 40 5- G- 26+ 25 05/4 07/3 176 1100
2 2 22 129
5- 40 30 3+ 40 4- 40 3+ 300 24 15 118
4+ 4- 3+ 30 2- 2 4- 4o 26- 19 15 400
9 40 48 | 5- 2+ 20 3- 4- 60 5- 6+ 32+ 38 09/5 11,2 310 1590
6- 50 5- S0 5- 4. 5+ 4+ 3% 45 24 115
5- 2+ 20 1+ 2+ 20 30 4- 21« 14 41 105
2 60
160 1100
16 126
1 7 B840 2+ lo 20 3- 3% 3 3 2o 13 - - [ 43
2- 20 3- 3- 2- 2+ 30 lo 170 9
2 2 - -
5 39 42 |1+ 0+ 20 4+ 40 4- 4- 4 230 7 16,4 18,3 55 480
3- 40 3+ 3+ 40 4- 3- 2 26 18
4- 40 30 3- 30 40 3o 3+ 27- 19
{11 59 60
0 5 5|lo to 1- 4 4+ 4+ 4+ 3- 220 18 25/4 26,7 2 70
: 18 121
3 16 25 |1+ 4- 2- 4+ 60 4+ 1+ 0+ 22+ 22 22 80
2 - - 135 1000
-1 4o 20 3- 3- 2+ 2 2 17- 9 - - - -
i
- -
- 2 3|1+ 2- 3- 3+ 3 3+ 4+ 4o 24 17 - - 35 100
N 3+ 3+ 2+ 3o 2+ 2 2+ 0+ 19 11
%
. 2- 4+ 4+ 4o 40 3+ 3+ 40 2% 23 02/2 06,3
1 2 - =140 3- 24 4o 4- 4 3+ 5- 28+ 22 35 125
- 2 215 4+ 3+ 4o 5- 40 5- S5+ 35+ 36 9 337
4- 5- 4- 4- 4- 40 3+ 4 30+ 24
14 40 3- 20 4- 3+ 3+ 40 30 260 18
30 3- 2- 2+ 3+ 2+ 3- lo 19 i1
f 5 51 66
I 8 47 55|10 4- 4- 6+ 5+ 5- 4- 4+ 33- 36 11/2 12/5 26 175
T 5 120
: 4- 50 3+ 4o 3+ 3+ 3u 4- 29+ 24 95 1720
i 19125
T10 39 51 |3+ 40 4- 4o - S0 3+ 2+ 31+ 30 310 2220
< 24 128
‘ 36 165
Py - - 19 140
=3 2 2|3+ 6- 6- 50 4+ 4+ 40 2- 340 37 140 1560
£1 9 155 60 5 30 5+ 6- 6+ 60 42+ 61 290 1830
s 6- 5- 50 3- 20 20 20 1- 25- 24
1351 6230 4+ 3+ 4o 2+ 3 2 30 250 17 0 133
i 4- 4- 4+ 4- 30 1-  1- 0o 20- 15 23 6
3 - -
% 2 20 49000 0+ lo 2- 2- 1o 1- 2- 8o 4 300 2070
.7 3 3 . 58 190
{5 11 13§ 3+ 5 6+ 6- B+ T+ 5+ 4+ 434 69 25/2 03/3 4 150
1 2 3 29 242
14 1560
9+ 5+ 6+ 5- §5- 5- 4+ 4+ 40- 48 25/2 04/1 28 166
1 2 2|3 4 3- 3 4+ 8- 50 4- 32- 30 - -
1 5- S0 30 4o 50 50 6- 5+ 38- 44 27 47
] 5- 50 S0 4+  5- 6. 40 4+ 38 42
40 4+ 5- 40 4+ 4- 5- 40 34- al
4- 4+ 4- 4- 3+ 4- 3+ 40 30- 23
3+ 2+ 30 3+ 3 3- 3+ 2 23- 14
3
1 22 41f1- 1- lo 2- 2 1+ lo 2 10+ 5 - - 7 136
3 5 9
o, 12 15] 2+ 5+ 3+ 24 4+ 5 S0 3+ 31+ 3l 25/2 25/8 28 137
17 70 N |2+ 1+ 40 6+ 80 5+ 6+ 7+ dlo 81 530 1940
7+ 8- 8+ 1- 8+ 8+ 8- 6+ 61- 178 62 357
3+ 5+ 4+ 5+ 6+ 70 T+ T+ 464 a7 93 340
7- 61 6+ 5 6- 60 5+ 3-  45- 73 6 300
3+ 4- 4+ So 30 20 20 20 25+ 20 320 1700
32 267
3- 3+ 3+ 30 4- 3+ 30 5+ 28- 22 08/5 12/2
15 62 67 |60 6+ 5- 4o 2. 2. 5+ 5= 3% 44 256 1720
. 46 208
3 110
220 1550
29 223

630
67
4

280

101t
12.
13
1
T8¢
41

5

40

W

10

48

11¢
H

K

i
10{

10

4V

|



32
81

80
85
15
4
30
§5

n

34

43

26
00
%
20
93

10
L]
15
10
8

Max. Range of
Onse! End Kp Oba. Sta: *ing Tame Sources
- . - - - 28
a5:0127 07/12xx 6 Co 05,09xx - 05 1029 28
u§, 0136 07, 04xx 4 Fr
05,0136 07/11xx E] Tu
05, 02xx 06/20xx 6 Si
09,1146 10/22xx 6 Zo 09, 1146 - 097459 17, 27, 28, 39, 37
09/1459 11/02xx g Fr
09/1459 10/ xxxx ur
09/1459 . 24xx 5 Ho
09, 12xx 10, 20xx 8 S1
09/1459 11,02xx 6 Tu
12/1127 12/24xx - Bi 1124 - uy 28
16, 08xx 17/16xx 1 &5 16/08xx - 16/0927 28
28, 39, 37
0850 26/16xx 5 Ho 28
0800 26/18xx S Tu
1158 26,/18xx 5 Fr 0322 - 1155 28
1130 26/15xx 9 Si
0513 30/16xx S He 0513 - 0704
10Q0 06/24xx 5 w1 03, 1000 - 04/0550 .
1055 04/23xx 6 Hu
28, 37
11/0318 43/01xx 6 Fr 11/0318 - 11/0900 28, 37
11.0318 12/06xx [} Ho
11’0900 12/00xx 8 Si
11,0756 13/01xx 5 Tu
14/02xx 14/22xx 8 Co
14/1143 17/12xx 6 Fr ,
14/12xx 16/xxxx - Gr 14/02xx - 14/12xx 12, 16, 28, 47
14, 1142 17/09mx 6 Tu
15/0152 15/23xx 6 Co
15,2321 1119 7 o 15/0152 - 16,0649
28
0046 23,13xx 5 Ap 16, 37
0046 23/13xx 8 He
0046 - - FM
24,2323 03,00xx 7 Co 28, 37
24,2319 02/ xxxx - Gr 242318 - 28/12xx
24,2318 26, 12xx 6 Ho
25/0215 27/06xx 6 Fr 28
25, 0600 04, 01xx g S
25,0125 - 6 Tu
28, 12xx 04/00x 5 Fr
2228 26/98xx 7 Ap 28
28
25,0130 26/00xx 6 Fr. 28
26 0843 3P/ 150 8 o 18,17, 26, 37
26 0842 30, 14xx 8 Fr
26,0842 29, xxxx - Gr
26 0842 29/ 12xx 7 Ho
26, 0842 30/ 12xx 9 Si -
26,0843 30, 12xx 7 Tv
09, 1828 10,23xx 7 Co 12, 17, 28, 37
09,1828 11 02xx 6 Fr
09. 1825 10/21xx 6 Ho
09,1829 10; 20xx ] Si
09,1829 12/ 02xx 1 Tu

A A,
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Serial Max, Max. Average
No, Date |Onset End Type Int. Kp Storm Kp A B € D E
Apr
22 10 0801 10/19xx sc s 8- 4+ 18 13 12 10 7
11 1007 12/02xx - - 50 30 - - -
12
23 23 1036 26/06xx sc ms 7- 40 $5 18 1 1
24
25
26
24 0 1250 30/21xx - - S0 5- - - = -
May
22 04 2021 05/15xx sc,g ms 6+ 50 17 40 13 2
05
«6 07 2151 08/24xx sc m 5+ 40 - 15 26 27
08 0353 - - - 54+ 40 - - - -
09
27 11 2328 12/24xx  sc,g s 8+ 6+ 41 14 2 2 ¢
12
13
28 15 0703 16/12xx sc,g ms 6o S0
16
29 24 0540 25/10xx  sc ms T+ 50
2026 25/10xx sc ms 7+ 4+
25
June
30 09 0016 10/13xx se m 4+ 40
10
31 11 0909 11/18xx sc m 4+ 40
17 1444 - 8¢ m 3+ -
18
32 22 1651 - sc ms 6o -
23 1316 - sc ms 60 -
15xx 24/09xx ¢ ms 6o 44+
24
33 27 0651 28/23xx ¢ ms So 4+
1119 - - - 6o -
1348 28/07Txx sc ms 8o 50
28
34 29 0728 30/02xx sc,g ms 6+ 5+
35 30 0801 30/24xx sc,g ms 6o 5-
July
36 11 1625 12/03xx  sc ms 7- 6o
12
37 15 0803 16/09xx sc 8 9o 8-
16
17 1624 - - - - .
1638 19/18xx  =c 8 - ?-
18
10
20

Mhaar ke T AR
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TABLE V 1959 (CON1

YPE REPORTED REF 4 No, Obs. Rep. Kp _
Reference Three Hour Gr. Interval
X si bs bp bps pt P | 4 25 26 46 1 2 3 5 6 7 8 SKp Ap
2 9 1 31 1 16 25]15- 50 8- 7+ T+ T0 54 3+ 48- 98
2 3|4 3+ 4- 4o 30 2+ 4- 50  29- 23
4- 30 20 3- 2. 1+ 1- 3- 18- 10
1 73 15 69 69|00 0+« 0O+ 4o 5- 50 T- 6+ 27+ 40
4- 40 4+ 4o 5- 4+ 2+ 4o 31+ 27
30 4- 40 3- 30 40 4+ 4- 28+ 22
4- 40 3- 3o 20 30 30 4+ 26- 18
2 20 20 30 20 5- S0 5- 20 25+ 21
57 7 54 5430 2- 2+ 3o 3- 2+ 30 S50 230 16
G+ 3¢ 30 4o 40 20 lo 0+ 260 29
1 5 15 3 12 13 1+ 1- 1lo 1+ lo lo 1o 30 10+ 6
3 o3 5+ 5+ 5o 4- 40 3- 40 33+ 33
3+ 3- 3- 4- 4- 4- 3- 3- 250 16
3 2 55 10 43 48130 2+ 40 Jo 4- 4- 4- 6o 29+ 26
7 7- 7- 6- 7- 8+ 5+ 5- Slo ‘"
2- 2+ 4- 3- 3- 30 30 I+ 22+ 14
4 20 3 19 22}2+ 20 3- 5- 50 5+ 5- 5+ 320 33
6o 6- 6- 4- 2+ 2- 20 4+ 31+ 36
3 1 69713 66 67
2 7 1 32 1 14 20 |3+ 40 6- 5o 5- 40 5- 7- 39- 52
6+ 4- 4- 5+ 2+ 30 3- 2+ 27+ 25
3 16 27 1 22 40 |30 3+ 4o 4+ d0 3- 30 2+ 27- 18
4- 4+ 2+ 2+ 20 20 1+ 20 200 12
3 69 8 53 55 |1+ 1+ 2- 52 5- 20 2- 24- 24
2 3for 0r 0. 04 o 1+ 3. 3+ 10- ¢
2- 2+ 20 1+ 3+ 2+ 20 2- 17- 8
- - 2 312- 2- 2 3+ 30 I+ 3- 3o 200 11
2 ki 1 12 8 9
- 2 - -13- 2 2 2- 2- 4- 4- 5- 22 15
6- 6o 3- 1+ - -d0.2- 4.3 25- 26
6 2 3
4 4
1 0+ 1- 2+ 3o 6o 6- 40 50 27 k]
S0 4+ 4+ 3+ 6- 40 40 3+ 340 34
2 2 69 9 48 49 30 3+ 60 6o 50 4+ 5- 6+ 39- 51
2 10 44 2 26 29 [5- 30 4+ 5+ 6b 5- 40 30 350 18
76 12 64 67}4- 40 3o 2- 3+ T7- S5+ 6+ 4o 44
6+ 3- 3- 3- 4 30 1+ 2+ 25+ 24
2 71 17 64 65 |4+ 50 8o 9 9- 9 98- 9- €lo 2
T+ + 4 30 4- 3+ 4+ 50 3C+ L
2 3
2 1 70 35 62 62 [3+ 4+ 3+ 4~ 8+ B8+ 0- 0+ 43+ L0
8 8- 8o 6- - 7% 5« 6. 52- 118
S0 4+ 3+ 4o 4 5 40 3+ "o 3
W 3 I+ 3 3. 4. 30 4+ 260 18,
4
:
:
W
4

e



F A

‘INVED)

o terrat .
Istkp~ 4 - 3 Consecutive Max. Range of
Date/Intervat "P <€ 8- n H z Omset Br . Xp  Obs. Starting Time Sources
Date Intesrral .- —
8.5 12,2 10 369 33 odiv  .0/19x 7 Hu 28
28
234 - 2,73 196 94 580 231034 25/2»x 7 Co 23 1034 - 23/1036 28
4 191 170 2371036 26 06x 6 Fr
“4 150 195 23,1036 2/xox - Gr
3 85 25 2371036  24/15x=x 5 Ho
80 420 350 23/103¢ 26/10xx & st
24 26 59 2371056 /11 € Tu
30.5 08 - . - - - - - -
04,8 05:6 2L 146 54 C4/202v  95/16xx S Fr - 28, 37
1 us 10 042021 U5/iSxx 6 Ho
16 1) 42 04:2021 O5/l6xx 6 T
34 396 163 07,2bx  13/0lxx 7 Fr 07/21xx - 08/0500 28,37
15 89 27 €252 OB/ ATxx S5 T
(%} 09-1 75 1140 750 08.0500 O08/1%x 8 st
113 131 197 .730 2170 13/1451  12/2dx 7 Co 1451 - 23xx 12. i6, 17,27, 28, 20, 47, 37
35 355 220 11/2328  12/xxxx - Gr
W 45 11°2Bx 12/24xx 6 Ho
150 1150 710 1172300  32,22xx '} Si
n 25 47 112150 12/23:x 7 Tu
154 16/% 34 154 130 15/0hx Wiz.. 6 fr 16, 28
12 102 36 15/0703  36/10xx S ™™
28, 37
4/2 25/4 158 910 650 240540 24/18xx 6 Co 0540 - 2028
2 158 154 24/0540 25/12xx 6 Fr
1 s 30 24/0540 25/1dxx S He
155 600 600 240539 25/1oxx 7 si
2. 1 42 24/0546 25/1xx 6 T™
09/3 09/6 20 87 54 0016 10/13:x S Fr 28
18 1 4 00 1/3x S Fr 12, 28, 47. 37
13 ’. - 0909 11/11Tx § Tu
8
45 650 300 1700 24/09xx 7 si 15:x - 2lxx 28
23/6 24/3 - 37 107 12 15xx 24/09xx 7 Fr
15 28/8 280 1510 780 0lxx  28/23xx 6 Co 0630 - 1348 B
170 1100 780 0730 01/00xx 8 Si
24 145 2 0Txx 29/03xx S Fr
e 220 95 1348 28/0Txx 7 wi =
190 1380 890 '29/03xx 30/20xx 7 Co 03xx - 0728
26 142 190 29/0728 30/24xx 6 Fr
3 85 25 20/0728 30/0ixx 6 Ho
17 98 B 29/0728 30/17x 6 ™
25 190 100 30/0802 30/24xx 6 wi 28
15 110 S8  30/0802 30/24xx 5 He
il 6 122 19 256 128 1625 12/18xx 7 Fr 12, 16, 37, 27, 28, 29, 47, 37
4 80 40 1626  12/06xx 6 Ho
18 158 37 1625 12/03xx 6 ™ ,
15/1 98 840 3780 3060 0802 16/04xx 9 Co 0300 - 0803 12, 16, 17, 27, 28, 29, 32, 39
143 1453 1003 0803 16/12xx 9 Fr 47
127 1685 790 0803 16/vox - Gr
11 400 [H 0803 16/09xx & Ho
560 3760 2150 0800 1604xx 9 si
47 0o 200 0802 16/08xx @ T
730 4400 2320 1638 18/21xx 9 Co 1303 - 1639 12, 16, 17, 27, 28, 20, 47, 37
€1 794 502 1638 21/1lxx 9 Fr
48 505 300 1639  18/00xx - Gr
10 210 20 1639  19/09xx 7 He
300 1660 900 1638 19/09xx 9 si
W 337 7 1638 18/13xx 8 ™

l/:/—), @ "
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TYPE REPORTLD REF 4 No. Ot
Refe:
Serial Max, Max.  Average D y u . 25 °
No, Date | Onset End Type It Kp Storm Kp A4 C E X s1 L bs bp bps 1t pr |42
24
25
39 26 0243 - Y - 5. - -. -
27
28
Aug.
15
© 16 0404  20/09xx sc,g s s 6- 26 34 8 5 11 60 14
17
18
19
41 20 0412 24/10xx  sc ms 6- 4 59 16 - - 1 ki T
21
22
23
24
Sept.!
2 ot
02
o3 1417 06/13xx sc,g ms T+ S- 10 30 12 3 1 1t 17 40 1
2159 05/1ixx  sc ms 7+ So 4 17 & - 3 4 1 1 66 13
04
05
06
13
43 19 1052 22/24xx sc ms 70 S+ - . - - 1
1128 - sc ms To - 1€ 17 8 12 1 17 2 2 33
4“ 20 1157 22/21xx sc ms 70 6c 24 25 10 8 2 23 3 49 5
21
2 0304 - - - 70 - - - - -
3
Oct.
45 1<) 1711 0/15xx ¢ ms 70 §- - - - - 1
04 1856 - - - 6o - - - - -
46 o5 1203 07/02xx  acg ms 6o 4+ - - - - 4
1604 - sc ms 6o 44 1 13 21 28 3 3 [} 14
08
07
47 17 0309 19/06xx sc.g m 5S¢ 40 - - - - 2
062¢ 19/04xx g m Se 40 - - - - 2
18
19
L] 29 2347 . 05/16;x  se ms 6+ S+ 4 17 1 1 i i in 2
30
31
Nov]
o1
02
03
04
05
€9 09 o318 - sc 4- - 1 20 19 19 13 s 2
50 13 1119 15/02xx ¢ 5- 4 - - - - 1
14
15
81 2 1136 23/2ixx sc ms 6- 40 1 27 13 ¢ 3 2 8 28 1
52 27 2351 29/02xx sc s 80 8+ 62 12 - 1 1 7416
28
b
83 0 o7 05/00xx ac ma 6o 40 - - e = 2
0352 01/16xx sc.g ms L] 5~ - 14 19 33 1 3 3 14 4
0653  01/2lxx sc,g ma 6o $o 4 13 18 28 1 3 7 1 17 3
Dec. .
[}

«//—3 %




TABLE V 1959 (CONTINUED)

- ltep. Kp
wre Three Hour Gr. Interval il.p !:;etu‘l 3 Consecutive
¢ 46 11 2 3 4 5 6 7 8 3ihp = 4 - < 4- D H z
Ire A Late/Interval oo Interva
3 2- 3- So 3. 4 5+ S0 30- 28
4 4 4 S0 4- 5. 5+ 5-  36. 38
2 2|4 4+ 40 % %0 5- So S- 35- 33 24.4 28/2 - - -
S- 3 4. 4- 3- 3 4+ 40 3o 25
4- 2. 2. 3- % 3- 2+ % 22 i3
3- 2- 1. 3. o So 4 6- 280 27 :
8 4] 6 40 7. 8. 8 - 7+ 53 130 15/5 19,4 370 2180 1700
A- 8. 1- 6s 5. % S0 5+ 52- 114 73 307 365
3 4 S¢ 3o 4 % 3 3- 3. 2 S0 300 400
3. 5- 4+ 3o 20 30 4 3 27. 21 4 275 33 -
413 1900 1380
25 255 100
e ol e e s 4 2. 5S¢ % M- 28 20/2 24/4 32 24 80 ©
5- 4- 40 50 3. 40 5+ 5- 35- 34 2 70 40 -
4 4- 4. 3o 30 4- 50 40 3o 27 2 147 57 =
4- 3+ & 4- 5- 5- 4+ 4+ 32+ 28 °
4- 4 50 1t 2. % 7 3 260 20 .
:
3+ 30 3 4- 3 4% 4 3- 21+ 20 01,4 0,1 :
4< 5¢ So §- 3- 3. % 5- 30 34
17 35
52 521 3a 3- 3+ 4- 3 4- 30 0 30+ 33 03/4 06/4 280 2200 1020
7- T+ 70 6e 60 70 S5+ 6- 3l 103 2 w1 M
50 4- 40 4o 40 4- 4+ 6- M. M 36 255 260
6 & 4 13- 2. 2. 10 1- 22 1 14 20 38 §
190 1330 590 i
] 2 160 60 3
2
3+ 3- 3 5- % 4- 4 S0 N- 7 3
2 3 :
20 38|60 60 3+ So 4e 2+ 3- 3- 32, 36 18/4 19/6 1 22 2%
37 43]4c 50 5 50 0 6- 6+ 6- 430 61 20/1 22/8 “ 195 195 -
6- 7- %o 5- 60 7- 6+ S+ 48+ a6 6 105 30 =
4 6{6. 7- T0 6- €- 50 S5+ 2+ 440 k:] 19 199 66
3 3- 4 & 20 5 4+ S0 200 24 "
2 3]10 3- % 3+ 6 7- 7- 3o 46 033 05/3 42 151 170 i
i S0 70 S5+ 5- 6 3¢ 4+ 3+ 3B 51
7 8]5- 4+ 3 3- 3+ 4+ 6o 6- 340 37 05/6 07/3 - - - 3
8- 6- 5+ 5¢ 5- S0 Se 4+ 41+ 53 24 11 9%
3¢ 4- 3- 3. 3- 1+ 2+ 40 23- 15 10 332 K
24 156 .
2 2] 2- 3 4 4- 30 4 4 24 17 1171 19/3 2 9 142
S- &+ 5- 5 44 5- 4- 4+ 3o W 8 132 %0
4 40 2¢ N 2- 1+ 2 3+ 2- 15 1 404 65
19 15 42
6 $7]0s 1o 1¢ 10 2- 1- 0+ 3+ 100 6 31 182 116
5+ 40 3- 2 3+ 3- 40 6 300 28 43 165 165
3+ 30 3¢ 50 4 5 So 6- 36- 38 - - -
17 161 3
4- 50 6 5 S+ 4~ 4- 4- 31- & '
S0 6- 6 30 6- 6- 6+ 6- 45+ 23
6- 5- 5- 5¢ 5- 6- 50 5- 400 48
20 3- 5- 4 50 5- 6o 4+« 34- 3%
5- S50 50 4o 90 3- 3 2- N- 28
1- 20 0o 1s 2 3- 4- 30 15 9 - - -
s 8f2. 2- 2 3- 3+ 3- 3- 4- 210 12 13/8 14/8 17 7% 100
4 4- 40 5- 5- 40 4- 30 32 28
3 2- 2 1o I- 1- 0o lo 9 5 ’
2 17|10 2+ 20 3. 4 4 o 30 230 16 30 125 94
3+ 40 3+ 4- 3+ 26 3+ 2+ 26- 17
5+ 6- 5+ So 4¢ 3¢ 4+ 20 25 40
9 S9J4- 2¢ 30 20 2 20 3- S- 22 15 27 29/2 157 1640 860
6c 80 T+ 17- 4 4- 4o 40 440 82 s 25 2N
4 3 2- 4o 3+ 3% 3§ 2- 23 15 39 ‘10 120
3 22 27
125 1830 800
27 263 45
5 6
5 9ls- 2 S5 6- S+ 60 40 S5- 380 43 30/3 01/6 331 1350 1200
30 165 82
135 1100 720
50 4¢ 4+ 5- 4¢ 3+ 30 2- 13- 28 17 114 ™
4.V-3 i



Max. Range of
Onset End Kp  Obvs. Starting Time Sources
T 16/04xx  17/24xx 8 Co 15/12xx - 16/1344 12, 16, 39, 37
. 16/0403  19/09xx 8 Fr
15/12xx 17, 0mx - Gr
© 16/0404 17/152x  ? Ho
16/0405 18/09xx 9 i
116/0404  18/09rx 7 Tu
0413 24/13xx 6 Fr - 12, 16, 27, 28, 47
0413 21/l1xx 6 Ho
o412 24/10xx & ™
. 28
2158 04/2lxx 8 Co - 16, 28. 29. 47. 37
. 2159 0619x 5 Fr
: 2159 04/%00x - Gr
. 2159 05/08xx 7 Ho
{ A9 0s/15x 9 st
L2188 06/llxx  ? ™
E
: 19/1053  22/24xx - Bi 19/0400 - 19/1128 28
$20/1157  22/xox - Gr 20/02xx - 20/1158 28. 37
20/1158  22/2I1xx 6 Ho
2071158 22/7ixx 7 Tu 2
g
I03/ixx 07/15xx 7 ¥r 03/04xx - 03/17xx _
: -
{0s/1203 o7/00x - Gn 05/01xx - 05/1604
P05/12x  06/2xx 6 Be
05/1200 06/20xx 6 Hu
05/1202 07/15%x 6 To
;0309 19/06xx 5 Ga 0Sxx - 0900
.§ 03xx 19/14xx S He
E 0625 19/04xx 6 Hu
0622 18/20xx S To
S 20/2347 03/23x 6 Fr - 16, 28, 37
L 20/2347 05z - Gr
F 20/2348  30/00xx 5 Ho
29/2347 Ol/ITxx 6 ™
3
Mxx  15/02x 5 Gn 119 - lxx
1137  23/22xx S He - 28
2350 29/0txx 7 Co - 16, 28, 37
2351 29/00xx 7 Fr
2351  28/xxxx - Gr
2351 28/24x 8 Ho
2351 28/19ax 8 st
2351  28/19%x 7 Y
0
O6xx 01/23xx 7 Co 0247 - 0700
06xx O04/12xx 6 Fr -
0700 01/2lxx 8 si
0548 Ol/16xx T




T
Serial Max. Max. Average
No. Date Onset End Type int. Kp Storm Kn Aa B C D E
Dec.
54 oS 0649 06/06xx sc s 8- Se 4% 25 2 -
06
[13 13 1872 16/1Txx =c,g m 5+ 40 - 10 23 34
14
15
16
H 23 1525 24/14xx sc ms 6o 40 25 38 5 1
24
57 26 1022 29/13xx £ ms 6- 44 . L - .
27
28
29
]
¢ Mo. Day Onset 1st 2
sc xp>’
Feb, 25 24/2319 2!
Mar. 26 26/0342 4
28 4 ;
Apr. 09 09/1828 9 )
May 11 11/2328 8
24 24/2027 7
July 15 15/0803 2
17 17/1638 6
Aug. 16 16/0404 3
- Sept. 03 03/2159 8
Nov. 27 27/2351 8
Dec. 05 05/0659 4
-
[4




TABLE V 1959 (CONTINUE

{PE REPORTED REF 4 o No. Obs. Rep. Kp
Reference Three Hour Gr. Interval
X si b bs bp bps pt pgl4 25 26 4641 2 3 4 5 6 7 8 SKp Ap
74 15 57 57135 0o 40 S- 6+ 1- 8- 6+  36- €8
30 4+ 3+ 3. 3 20 3o 2+ 24. 16
s 10 ¢ 3 40 3+ 2+ 2-  lo 2+ 30 5+ 2% 18
5- 4+ 5+ 5o 5- 5+ 5- 3o 3% 40
3+ 4+ 4+ 40 3+ 3. 40 4+ 3o 26
3+ 2+ 30 3+ 4- 4o i+ 30 250 17
1 3 64 5 38 49)3- 3. 4- 3 3- 6o 4 5= 29. 2
40 1+ 40 4 3¢ 1s 2- 20 22- 15
1 2 2}13- 4- 3+ 4 4. 4- 40 5- a1- 26
5- 5- 40 6- 4+ 5- 40 4+ 36+ 38
* 15 35- 4+ 5- S+ 5+ 5- 30 37 40
40 40 40 4- 4 3- 10 20 25 18
hr No. 3 hrs Number 3hr. Intervals Kp = Consecutive 3 hr-Kp's, No. Kp< 8- At Le:
15 Intervals 7- 70 T+ 8 8+ 9- 9o 1 2 3 4 5 6 7 8
: 6 - - 1 - - - S- 6+ 6- 6+ T+ S5+
i
i 13 1 - 2 1 3 - S+ Bo 5+ 6+ T+
17 12 1 1 2 - - - S+ B¢ To T+ I+
3
§ 9 -1 2 - - . 5+ 5-
i 9 3t - -1 - 60
i
. 5 - - 1 - - - 5- 7
9 - - 1 1 - 4 1 S0 80 9 98- 9% 9- 9-
12 - 1 - 2 2 1 8+ 9- 8+
14 3 1 2 1 2 - 7- T+ 8+ 80 T- T+
X 10 1 2 1 - - - 8-
i
: 5 1 - 1 1 - - 5
.
H 5 1 - - - - - 5- 6+ 7- 5 6+
_ 4.V-4

it WL A




D)

C Titne
K uterval 3 Conseeun e Max. Runge of
PstKp> 4 - kg » n z Onset End Xp  Obs. Starting Time Sou- _es
Date Iuteraal e tuterval _
05 3 un, 3 357 1980 1290 0701 06, 06xx 8 Co 0649 - 0701 16, 26, 37
27 224 96 0659 06 12xx 6 Fr
50 215 275 0659  O5/xwox - Gr
4 85 30 0659  Ob/24xx 5 Ho
160 1160 870 0700  06,03xx 9 Si
16 204 48 0659  06/lixx 6 Tu
13 & 16 1 248 1550 830 17xx 15/020:¢ 7 Co 1130 - 2000
19 132 72 1ot 16/17Tx 5 Fr
14 107 38 16xx  16/17%x 5 Tu
23,¢€ 215 19 n2 44 1525 24/14xx 5 Fr 28, 37
16 8 34 1525  24.02xx 5 Tu
26,2 29,6 30 175 80 1000 29/i3xx 6 wi Olxx - 17xx
IWURING 1959
ist One Kp2> 7+ Storm Number
fr 2 3 4 S5 6 7 8 |. Ap Table v
i t
! !
: i 69 16
| i
[Tc 8- B+ 7- B+ B+ G- 6 81 178 20 -
} 7- 6+ 6+ 6 6- 6o 5+ | 87 23 20
' 5- 50 B- T+ T+ o 5e 44 98 21
i
"7 7- 7- 8- T- 8+ S« 5 26 108 28
i
| 6+ : 52 25 30
]
1
PTe S . 236 47 3
) |
;8 8- Bo 6- 5 T 5 6al 50 110 119 3l 38
| I
(8- B0 7- 6+ 5+ In S0 Bel 130 114 40
"7 7 70 6+ 6o To 5+ 6-!50 39 103 34 12
Cbo B0 T4 - ! 15 82 52
i 1
1 | 68 54
; i -

4 "/6,5
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TABLE VI, CATALOGUE OF SOLAR-TERRESTRIAL EFFECTS
DURING 1959

This table will include short wave radio fadeouts of importance 3
or greater that lasted for 30 minutes or more, as well as S,W.,F.'s that
occur at the times of the major flares cetalogued in Table I, Solar Flare
Effects from reference 4. All polar cap absorptions reported in the
literature; Geomagnetic storms with a maximum KPQES; and Forbush decreases.

The column headings together with any necessary descri tion or
definitions follow:

Colunn 1 Date

Column 2. Major Flare Serial Number from Table 4.1

FLARE DATA (Coiumns 3 through 7)

A few minor or sub flares are given when a clear association with
an SWF or other terrestrial effect has been made in the literature.

Column 3 Flare Beginning Time

Column 4 Flare End

Column 5 Time of Maximum

Column 6 Heliographic Position of the Flare

Column 7 Flare Importance

SHORT WAVE FADE (Columns 8 through 12)

Colum 8 Onset

Column 9 Imnortance. SWF's are given an importance rating on a
scale from l- to 3+, based on the amplitude of the fade,
duration of the event, and confidence in the reality of
the event. -

Column 10 Type (S, SL, or G) the following classifications are used:
S - SWF ZSS - sudden drop out and gradual reccvery
Slow S - SWF (SL) - drop out takez 5 to 15 minutes and
gradual recovery
G - SWF (G) - Gradual disturbance fade irregular in either

the drop out or recovery stage

)"‘QVI"i



Column 11 Duration in Minutes

Column 12 Widespread Index. The degree of confidence in identifying

the event by individual stations is combined into

an index of certainty that the event is geographically
#idespread, ranging from 1 (possible - single station

reporting) to 5 (definite - many stations reporting).

SOLAR FLARE EFFECT (Columns 13 through 15)

Preliminary repurts of solar flare effects, sometimes referred to
as a magnetic crochet, have been published in the Journal of Geophysical
Research, reference 26. The SFE's recorded in this catalogue are limited
to those listed in reference 4. As a "distinctly" SFE or an "uwnmistakable
SFE (Classes A and B). The list of the reporting observatories is given
in reference U.

"

Column 13 Beginning Time

Column 14 Number of Observatories Reporiing the Effect

Column 15 Intensity. Strong effects, indicated by the letter "S",
are marked by an asterisk in reference 4. Insofar as

possible the SFE has been associated in time with a solar

flare.

POLAR-CAP ABSORPTION (Colwnns 16 through 21)

Column 16 Onset Time. If reference 1 is listed in Column 21,
the starting time has been taken from that source.

Column 17 Rise time in Hours from Reference 1

Column 18 Duration in Hours

Column 19 Absorption in db on the 30 Mc/s Riometer.

Column 20 Probable Flare - day/beg. If a polar-cap absorption-flare,

association is given in the literature the reference is
given in Column 21.

Column 21 The Sources Checked during the preparation of this cata-
logue have been listed.

roI‘ii

CUMR s Saefe getan <. o



GEOMAGNETIC ST0%;u (Culumns 22 through 31)

The geomagnetic storms listed in this portion of the caialogue are
limited to those with a maximum Kp 2 5. A few minor storms have heen in-
cluded if one or more investigators associated them with a major flare,
or it was preceded by a PCA and/or followed by a Forbush decrease.

Column 22 Onset Time

Column 23 End Time

Column 24 Type, the symbols g (gradual) and sc (sudden commencement)
have been used. In a few cases both a g and an sc are
indicated. In these cases, three or more magnetic ch-
servatories listed the storm with a sudden commencem:znt.

Column 25 Maximum Intensity - The symbols m (moderate Kp as great
as 5) ms (moderately severe Kp = 6 or 7) and = (severe Kp
= 8 or 9) have been used.

Column 26 Maximum Kp

Column 27 Number of Magnetic Observatories Reporting the Storm as
an sc ii. refecences 4 and L6,

Column 28 I Kp. This is the sum of the 8 three-hour Greenwich
day‘ﬁp‘s, from reference 5.

Column 29 Ap from reference 5.

Column 30 Prohable Flare day/beginning. An entry in this colira is
based on one or more flare-storm correlations in one or
more of the references listed in Column 31.

Column 31 Sources of Flare Associations

FORBUSH DECREASE (Columns 32 through 35)

Onset Time. The day and hour given in reference 27. In

Column 32
reference 41 the onset is given to the nearest tenth of
a day. The data from reference L4l were kindly supplied
by Dr. Carmichael in advance of publication.

Column 33 Magnitude of the Decrease in Percent.

L, vI-iii



Column 34 Duration. The value given in this column with an
asterisk (#) is the duration of the decrease phase in
hours (from reference 27). When the duration is
preceded by a greater than sign (> ), the value is
taken from references 4l. This is the time in days
from the start of the event to the time of "half inten-

sity” recovery.

Column 35 Probable Flare (ng/hour). An entry is given if a flare -
Forbush decrease association was given in reference 27.

u.VI-iV
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TABLE VI CAT

FLARE SHORTWAVE FADE
Ma). o ot
flare | Beg. Ena  Max. Dur. W
Date | o, ut vT UT Position tmp. Onset  lmp Type {Min.) Index
1958
Dec.
n 100 1656 1803 1703 S18 ws4 3 1700 2. S 36 5
1959
Jan,
1)}
02 091} 1002 0917 S10 w68 2 13 2 S 25 1
Lex] No Flare Reported 0141 3 G 92 1
No Flare Reported
1617 1702 1638 S1Z W90 1. 1600 3 SL 105 5
05 1 1040 1220 1105 N26 E27 2.
07 0215 0404 0240 S15 W10 2+
17 2045 1855 N25 w03 2
09
21 2 1709 1150 1709 Ni0 E48 3 1702 2+ S 41 5
22 3 1108 1147 12 NO8 w03 3
2050 2145 2059 NO8 wo8 2
25
26 4 0842 1030 0900 N16 W61 3 2855 2 20 4
27 [ 1340 1520 1430 NOB WG0 2+ 1428 2 s 27 5
Feh,
o1 7 0352 €458 0423 MN12 EB3 3 0422 3 s 28 5
02 9 1816 2019 1824 NO$ E60 3 1817 3 S 85 H
] 0058 0246 2157 N10 E90 2 0200 3 S 45 5
10 0735 1545 0955 NO9 E88 3 0952 3 s 52 4
1230 1441 - NO8 EB88 2. 1300 2- G 94 5
10 11 0800 1530 - NO9 EZ3 3
11
12 - 12 2301 2515 2325 N13 E48 3+ 2308 2 SL 40 H
13 2345 2402 2347 N22 ES4 2
14
16
18 No Flare Reported 0500 2. s 25 S
1$ 135 2032 2244 203, Nii wio 3 2030 i sL 40 5
22
24
Mar, :
05 No Flare Reported 0520 3 S 100 4
07 1723 1750 1730 NO1 E9O0 2 1725 3 SL 115 3
10 No Flare Reported 0513 3 sL 115 $
0704 0755 0730 N26 w720 2 07n8 3- SL 80 1
12 No Flare Reported 0854 3 G 59 1
16 0050 0216 0052 N28 E35 1+ 0050 1 s 50 5
0353 0424 0404 N29 E27 2 0357 2 SL 33 H)
19 16 1035 1208 1053 N28 wis 3 1058 2 s 27 4
20 2229 - 2250 2227 N28 W39 1+ 2238 1 s 17 4
21 0158 0259 0205 N12 w36 2+ 0200 3 S 40 4
17 0900 1127 0916 N15 w42 3 912 3 s 7 5
22 0104 0154 o116 N23 w17 1
No Flare Reported 0430 3 G 120 1
1338 1615 13145 N29 w49 2 1341 3 s .84 5
24 18 0700 0908 0737 N19 WwWo4 3 0738 3 SL 41 1
19 0958 1323 s N29 w77 3 1002 3 s 107 $
25
26
28 20 2113 231% 2128 N24 w33 3 2121 1e L] 24 5
29 0746 0930 0754 N17 E37 2 0750 3 S 40 S
Apr, )
04 21 0640 0956 0800 N1$ w4 3 0748 2 SL 42 )
0% 22 2316 2519 2327 N16 w67 3+ 2317 3+ 8 93 5
08 22 0903 1010 o821 N27 E85 3 0913 2+ s 32 s
2040 2108 2046 N E78 3 2045 1 SL 15 H
o
10
11 24 0807 0933 0838 N28 E46 3 0839 2 s 26 5
i2 25 1104 1225 1117 N26 E30 3 1110 1+ SL 17 )
13 26 0823 0938 0840 N27 E19 3 0835 2 s 25 )
20 No Flare Reported 1053 3 SL 35 1
22 No Flare Reported 1116 3 S 4 5
23
. My
gz 2353 2442 2414 N15 w48 2+
03 2106 12 2110 N23 E®0 2 2107 2- s 23 H]
07
08 27 2282 2322 2257 N23 E86 3 2258 2 S 22 5
10 29 2058 2610 2140 N19 E47 3+ 2110 3. SL 560 H)
30 2316 2320 - Ni9 ESI 3
11 No Fiare Reported
a 2006 2150 2028 N10 E41 2+ 2015 3- s 67 5
12 32 0855 1 0708 N10 w22 2+ 0705 2 5 39 3
13 33 0487 % 0314 N22 E268 2+ 0511 2 § 36 $
35 1654 1630 1610 Ni4 E8 3 1600 1+ G 30 5
18 ’
17 0103 0118 0104 N20 E82 1- 0107 3 S 100 )
3¢ [LTE] Q800 0327 N2l W30 o 0528 2+ S 35 -
23 0029 0113 00338 Ni4 E43 1+
1430 1508 1483 N1 E¥ 1

S01 AR FE‘.-\RE EFFECTS
Beg. No. Obs.
vT Reported  Int. ] Onset
Jan
1146 28 S
1702 8 -
26/xxxX
0420 11 s
Feb.
13,0800
13,1400
Feb,
0503 12 -
Mar.
0050 8 -
0357 4 -
1003 26 S
2321 17 s
0915 39 s
1110 13 -
May
10/2300
0606 9 - 11/0030
11/0130

-
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ALOGUE OF SOLAR-TERRESTRIAL EFFECTS DURING 1959

POLARCAP ABSORPTION GBOMAGNETIC STO «

ate. éb No Fin:
tice Dur. 30 mc sec  Prob. Max. Max. Rept. R
Time (hr) (hr)  Hiometer  Flare Ref, Onset End Type Int. Kp 4 4
Jan.
G5 0136 87/04xx s¢ ms 6- 54 €.
091459 11, 020 se¢ ms 6+ 47 4
25, 0859 25/ 21xx sc m 4+ 62 €
rid 26 4322 26,'18xx 3c,g ms 5o 30 2
Feb. .
11,0318 12/24xx »C ms 6+ 62 €
11/€336  13/00xx  sc ms (3 64 I
rs ] 2.6 1 3
20
14/1142 14/22xx  sc,g ms 6- 51 &
16/0649 17/03xx sc ms G 18 ¥
i
22,0046  23/13x  sc m 4 g
24/2319  27/06xx  sc ms e M 4
i
Mar.
25/013¢  25/23xx  sc.g m S5+ 16
25/1204 25/21xx sc m Se 19 X
26/0842 C4/12xx  sc s 8+ o
Apr.
09/1823 12/ 02xx sc 5 8- n «
1079801 10/19xx sc s 8- N
23/1036  26,06xx  sc ms 7- 3 ¢
"
May
04/2021  05/15xx  sc.g ms 6+ 57 ¢
07/2151  08/24xx  sc m Se 15
. 10,2055
168 15 10,2315 29
6 170 22 1,9
200 >18 10,2055 1 22,27.28 47.34 11/2328 12/24xx  scg 8¢ (13
15,0703 16/12xx  sc.g ms 60 20
4.Vl -1

L



* Duration of the decrease phase in
hours from Ref, 27.

AMS i FORBUSH DECREASE
LI
0
el Prob. Mag. Dur- Prob,
5 IKp  Ap Flare Ref. Onset Dec. § ation Flare Ref.
Jan.
5 26, 25 02,0911 28 (] 1.6 28
a8 |01/0215 17,25
8 32 07,1750  36.39 09/2000 S 2.5¢ 2.8
09.8 3 >2 “
0 22 18 22/1108 28 25.9 6 5.4 28, 41
5 2. 2 22/2020 36, 39
22/2050 28
Feb.
6 33- 36 [ Oo/0058 28 113 10 >8.4 22,28, 41
s 33 09/0735 36
09/1230 28,36
i1 Sle 30 12/2301 12, 16,28, 36
5 42 61 13/2342 28
2 25 17 19/2032 16,28, 36
0 8 4 28_36
;:
39 31 3 22/0104¢ 28
;5 e 3 22/1338 28 Mar.
i1 4o 8 24/0958 16,17,28,36 | 26/0730 3.5 24/0858 2T,
x 26.4 5.2 >1.6 28, 41
4
i Apr.
57 350 " 08/0903 12,17,28,36| 0s.9 3.5 >3.0  08/0003 28,41
bs 4 o8 a0 2
3
B 2 40 239 40 >17 4
Eu 230 16 02/2355 28,36
3 10+ 6 05/2106 28, 36
May
48 29+ 26 19/2055  12,16,17,28] 10,00 4,0 22
29, 36, 47
22 3% N 11/2006 16, 28, 36 12/0000 14.8 7e 1072058 27
13/0487 12,0 145 >3 4, 48
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FLARE

SHORTWAVE FADE

Date
24
June

t1
iz
13
15
16
17
18
22
23
20
29
n
July
10

11
12
14

15
16

17

2%

Aug.

14
16
18

20
24
25
3

Ma,.

Flare

Sertat
Nee

37
38

39
11

42
43

44
45

46

49

51

828

5€

70
n

2

n

kL]

Beg. End Max, Dur.
T X T LT P\i.’“lm- Imp. Onset lap. Type {(Mir.}
No Flare Reported 1635 3. s 140
1802 2130 1807 N17 E8 3 1803 2. SL 122
0734 1159 0851 N2 EG5 3 0785 1. G 83
57 0408 0401 N17 E58 1. 0358 1 s 20
0232 0420 0302 N20 E28 3 0235 2 sL s
0618 0810 0643 Ni5 E15 3 0623 2 s 34
1421 1604 1441 N16 w02 3 1430 2. SL 45
1131 1300 1148 N16 WiZ 3. 138 2. s 22
1I0IC 1140 1035 N18 W67 3 1028 2 s 30
1904 1936 1906 SI2 E43 1
0206 0538 0230 N20 ES3 3. 0200 3 Si. 190
0333 1000 - N1 E58 3 0505 3. G 155
213¢ 2420 2230 N19 E24 3 2220 2- G 100 -
0325 1121 0349 NI7 EO4 3. 0328 3. s 180
1400 1730 1452 S25 E37 3. 1355 2. SL 105
1525 1715 1616 N4 W27 3. 1610 2- s 28
2114 2430 2128 N16 W30 3. 2118 3. s 177
2050 2259 2115 ki E26 3 2105 1. sL 23
2020 2234 2047 N0 E21 3 2023 2- sL 2
2117  224) 2120 N15 E22 24 2120 2 s s !
1515 1525 - NO7 wos 1 1525 3- SL 9
1028 1113 1048 NO4 WwWi12 3 103 2 SL 1o,
0040 0234 0121 NI2Z E30 2. 0105 3 3L 1zs
1014 2411 1030 NIZ W33 3. 1025 3 s 120
1654 1822 1325 NO5 EI6 2. 1700 1. SL 49
2233 2332 2239 N1T E28 2. 200 2+ 5 60
0623 0740 0534 N20 EO1 3. 0630 1+ s 33
1650 2054 1910 N10 ENl 2 1856 2+ SL 64
2222 2332 2252 S08B W46 2. 2242 2+ s 32
1648 1832 1705 S12 W52 3 1655  3- s 5
19 2216 1348 NI2 E60 2+ 145 2 SL 2]
0720 0954 0745 N10 W10 23 0725 2 sL 73
1602 1645 1606 N25 W77 2+ 1605 2 s 26
0421 0439 0423 N25 W86 2+ 0422 3 s 20
1405 1448 1425 N30 E64 2
0437 0624 0501 Si8 W53 3 0500 1+ s 62
1958 2036 2006 NO7 WO5S 1+
0315 030 - Sl EO7 2 0322 2+ s 45
2322 2435 2334 N23 W66 2 230 2 s
0923 1156 0939  S15 W17 2. 0930 1+ s %
2006 2018 12 E31 3 2010 2 sL s
1616 2012 1848  NO9 EI8 2. 1843 2+ s 59
0247 56 0250 NO8 E16 2+ 0249 3- s a
1720 1906 1744 NO7 E06 3 1735 3- SL X
1147 1251 1157 NI WOL 1. 121 3 s 0
1638 2035 1701  NO9 WOS 2. 1705 3 s s
No Flare Reported 0330  3- s 80 |
1219 1412 1229 NO7 W16 2+ 1246 2+ s 7
0043 0350 0035 S04 W54 2




TABLE Vi 1959 (CONTINUEC

SOLAR FLARE EFFECTS

POI ARCAP ABSUNPTION

Y 4 abs. db
w.5. Bey . No. Obs. Rine Dur. 30 me sed Pron,
Index rT W_I’fepuru-d Int. G_ns_e( Tune thr) ) Kiometir Flare oy
Jurne
5 09 xxxx 20
5
E
5 13 1330 1.5 13 0357 20, 22,29
1
5 0623 39 B
L
3 1139 25 S
5
July
$ 10 '0400 96 15 10 020¢ 29
1 100700 29 360 20 10 0206 1.9 28, 54
10, 1100 9% - 10 0206 2
E]
5 14,0730 2c 72 23.7 14 0325 1,927, 29
4
5 16,2250 120 15 16 2114 1.9 47 54
PS5
1770000 10 67 21.2 16,2114 27,29
17:0300 - 120 -
4
.5
[ ] 2113 9 -
i .
]
¢ 3
3 S Aug,
) -] 10°5 11 S 18,1130 - - 15 18. 1014 1.20.22
.5
. s
3 .
- 35
-8
7S
> 5 Sept.
.5 02/0400 48 Smalt 01,1648 29
HE 01 1923 23
H 0421 14 -
; Oct
06/ xxxx ~ - - 06-1405 29
1
$
z
£
s
3
-
: 5
S 0248 11 s
: 5
E 1
: 1
11
r 8
!
¢
P 4.Vi-2




e it g
HETEES 23 luxx S
_F 22 2%ty a

3 131 - ~

¥ 0728 30 02xx se
0 U80t 30 24xx E 3
fuls

11 1025 12 03w S

15 9803 16 09xx 3¢

17 1038 19, 18xx sC
Auptl.

16 0308 19 Gaxx s
20 0412 24 iuxx s¢
st

731417 0f 13x se.g

03 2159 06 1lex s

v 1128 - sc

20 1157 22 21xx L1y
Ot

05 1604 - Se
29 2347 05 16xx sc
Nov,

211136 23 22xx A
7 2351 29 02xx sc
0 0552 01 16xx AN
0 0053 01 21xx PO
Dee,

J5 0649 06, UBxx sC
13 1822 16 17xx sC.)7
23 1525 24 1dxx s

GEOMACSE 17 - TORM:

T FHVH
Mux.  Maa. e pt. Reed,
It, | ¥ RENE ¥}
ms 7- by .7
s 7. 32 26
ms bG 12 9
ms Ha 69 49
ms 6o 44 29
T 7- 76 67
s 9 65
s 9- 70 62
> 8+ 60 48
ms 6- 75 58
ms T 30 35
ms 1. o6 52
ms Ta 33 38
ms o 49 4
ms 6o 14 8
ms 6+ n 57
ms [ 28 17
B} 8o ™59
ms o 14 6
ms 6o 17 9
5 8- ™57
m S 10
ms 6o 61 19

K,

G

220

39-
350

340

6io

43+

530

34+

30,
30+
32.
430

340

230

22+

360
360

36-
230

29+

Ap Fisr

32 23 0024
27 1436

15

51

38 28 1904

44 10/0206

236 14,0325

112 1671525
16,2114

136 14,0040

28 18,1014

33 31,1650

33 01,1923

36

61

37

s 26,1958
28,0312

16 18,2322

15 26,0923

13

43

68 02/1219

18

28 21 004s

R

28

28

12, 16, 17, 28
29, 36, 47

12, 16, 17, 28
29, 36, 39, 47
17

12, 16, 28, 2¢
36, 37

12, 16, 28, 36

12, 16, 20, 47

28
28, 29, 36, 47
28

28, 36

28, 36
36

28

16, 28, 36

28

28, 36

FORBUSH DECREASE

Ref. 41,

Mag. Dur- Prob.
Onset Dec. % ation klare Ref.
Ma
24 xxxx 2.1 23,0029 28
238 2.7 >1.1 41
Jdone
114 4.4 ng 41, 46
July
15,17, 9.9 12 10/0206 27, 28
1/17 9.2 >3.5 41
15 14.5 18+ 14/0325 27,46
" 13.0 >2.0 22,28, 41
1771930 15.% ki 16/2114 27,46
17.9 ig.2 h S 22, 28, 41
Aug.
20/0415 6.8 3 27
c" 6.5 >1. 4% 28, 41
Sept.
04.0 4.1 >3.1 28, 41
09/xxxx 46
19,0 8.0 1.1 22, 28, 41
Dec.
03.0 1.2 >3.200 41

sDuration of the decrease phase in hours (Ref. 27)
*¢{ndicated as a ''congiderably doubttul event'' in
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V. CATALOGUE OF BALLOON FLIGHTS
ASSOCIATED WITH MAJOR SOLAR FLARES DURING 1959
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TARLE VIi. CATALOGUE OF BALLOON FLIGHTS DURING i3]
ASSOTIATED WITI MAJOR SOLAR FLARES

Twe nuntrod sixty-three balloon [lights were rcported Ly tne
Worlc Data lentor A for cosmic rays and published in reference 35 luu
of cthese fligh:: were made within four days of a major solar, a solar spec-
tral emissic: ol Type II, or Type IV, or a polar cap absorption event.
4 search of the literature revealed eight fi.shis not included irn refer-

2ReA 3

- bibliography of paper published in the scientific literature
from which the list of talloon flights was compiled, is given on pare
i4.VII-iii. Tnese flighis are referenced in the last column of the
table.

A descriptien of the column headings feollow:

Column 1 Greenwich Date

Column 2 ®lare Serial Number. This refers to the major flare
serial number in Table I. Minor flares are those
associated with Type II, or Type IV spectral emissicns,
or polar-cap absorption, listed in Columns 6, 7. or O.

Columnn 3 Event Number from Table VIII

Colunn 4 Besinning Time of the Flare

column 5 Flare Importance

Column ©  Spectral Observations Type II, Beginning Time

Column 7  Spectral Observations Type IV, Beginning Time

Column 8 Polar-cap Absorption, Greenwich day/beginning UT

BALLOON DATA (Columns 9 through 17)

>

Column 9 Launch Date

Column 10 Time the Fliight Reached Recording Altitude

Column 11 Time at Altitude, Hours, Minutes

Column 12 Maximum Altitude. This is given in either kilameters
or millibars as reported in tune literature.

1

“‘.—JII"i



Name of the Place Where Balloon was Launched.

Column 13
Column 14 Geographical Latitude and Longitude of the Launch Site.
Column 15 Instrument Carried. Where:
C - Bingle Geiger Counter
4CA - Four channel pulse height analyzer with Nal Crystal
5S¢ - Scintillations Counter
T - Double Coincidence Counter Tslescope
EM - Emulsion Pack
I - Ionization Chamber
Column 16 Group. These have been designated as follows:
Minn. - School of Physics, University of Minnesota
Dr. J. R. Winckler
New York - Department of Physics, ..»w *ork University
Dr. S. A. Korff
CIT - Norman Bridge Laboratory of Physics
California Institute of Technology
Dr. H. V. Neher
Chicago - Enrico Fermi Institute, University of Chicago,
Dr. Peter Meyer, ur. Gordon Lentz.
SUT -~ Department of Physics, State University of
Jowa, Dr. J. A. van Allen, Dr. Carl McIlwain
SIU - Southern Illinois University, O. B. Young
Column 17 Published Balloon Flight Data. References that discuss

the data obtained during some of the flights refer to

the balloon flight bibliography, page 4.VII-iii. In
manv cases several ¢ the flights are discussed in the
reference. In general, only large or outstanding changes
in the radiation count are discussed.

h.VII-ii
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TABLE VI. BALLOON FLIGHTS ASSOCIATEL

FLARE SPECTRAL PCA BALLOON FLIGH
- Launch Time At
Gr Sertal  Event  Bex, Type Il Tvpe IV Gr. uT Altitude
Da, No No. [0 imp. | Beg. Beg. Gr Day Beg UT Day Hr. Min.
Jan. Jan.
05 1 3 1040 2. 0245 05, xxxx 0s 1335 1 34
96 0800 2 n
0803 0 57
0818 0 36
0850 4 09
08 0800 1 27
080¢ 1 47
0812 1 0
1146 1 a8
[ 0800 5 58
0835 1 14
21 2 [ 1700 3 1716, 22 o801 2 19
22 K] 1108 3 0801 2 53
0805 0 40
0906 1 20
23 1l ] 7 3
0401 2 04
0810 1 30
24 0R00 2 i€
26 4 12 0842 3 26/x07x 26 0802 3 26
1255 128
5 13 1021 3 7 080 2 4
27 6 130 2. 1032 o8z 1 07
1300 1 33
) 28 0800 2 12
29 0800 2 14
0806 1 4
0810 1 22
30 0800 2 2
0800 1 29
0810 1 25
k) § 0803 2 56
Feb. Feb.
U} 7 15 0352 3 02 0062 15 1
u2 8 16 1015 3 0804 ¢ 57
9 M 1816 3 1853 0837 1 17
03 9800 2 10
0800 2 23
0814 115
04 - -
0800 1 30
1300 1 43
05 0801 1 53
0803 2 2
0823 1 2
1302 1 78
06 0800 1 56
0800 112
0810 115
1300 1 52
09 10 0735 3 09 0800 2 35
0803 2 58
0617 1 21
10 11 0800 3 10 0800 2 28
0800 1 30
0810 1 16
11 - -
0802 1 50
12 0801 215
0805 2 19
0810 117
12 12 28 2301 3+ 2250 13/0800 13 0800 2 04
0807 1 27
1000 1 48
1315 2 00
14 0800 2 26
0800 2 13
16 0802 1 54
1315 2 27
18 13 1005 3 i8 - -
- 14 1142 3 0801 2 48
1300 1
A 1 08
19 0750 2 18
081} 115
10 1 46
19 18 36 2082 3 20350 20 0622 16 i
20 0doo 2 22
0800 2 34
0814 1 08
21 0800 1 44
23 0800 3 4
0804 1 5
(221 1 22
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WITH MAJOR SOLAR FLARES DURING 1959

LOCATION ]
T
Adtitule Geograpine Inst,
m MB Name Lat. Long, Carried Gruup Hel,
9 Dolguprudnaya, USSR N55.9 EJS C MSU
5 Dolguprudnaya. USSR N55.9 E315 (o MSLU
4 Crimea, USSR N44.9 E34.0 C MSU
4 Murmansk, USSR N69.0 r33.1 C MsU
! Murmansk, USSR N68.0 E331 ] C MSU
i Dolgoprudnaya, USSR N55.9 E375 | C MsU
6 Crimea, USSR N449 ENM0 | C MSU
- Murmansk, USSR N69.0 E3.! | C MSU
-0 Murmansk, USSR N69.0 E3d1 | C MSU
5 Crimea, USSR N449 340 C MmstU
0 Murmansk, USSR N69.0 E31 ] C MSsU
4 Crimea, USSR N449 EM0 | C MSU
3 Dolgoprudnaya, USSR n55.9 EIS | © MSU
-2 Murmansk, USSR N69.0 E33i | C MSU
= 3 Murmansk, USSR N69.0 E33.1 | C Msu
) Crimea, USSR N449 EM0 | C MSU
L3 Dolgoprudnaya, USSR NS5.9 E3I5 | C MSU
E Murmansk, USSR N69.0 E33.1 | C MSU
s Dolgoprudnaya, USSR NS5.9 E375 | C MSU
-3 Doigoprudnaya, USSR NSS.9 £375 | C MSU
b) Murmansk, USSR N69.0 £333 | C MSU
5 Dolgiprudnaya, USSR N55.9 E37.5 C MSU
.3 Crimea, USSR N44.9 EMO | C MSU
3 Crimea, USSR N44.3 E340 | € MsU
-5 Dolgoprudnaya, USSk N55.9 E31.5 | € MSU
] Dolgoprudnaya, USSR N55.9 E375 | C MSU
1 Crimea, USSR N449 ENM.O | C Msu
s 3 Murmansk, USSR N68.0 E33.1 C MsSU
£ Crimea, USSR N44.9 E340 | C MSU
) Dolgogrudnaya, USSR NSS9 E375 | C MSU
-3 Murmanks, USSR N69.0 E33.1 | C MSU
LA Dolgoprudnaya, USSR NS5.9 E375 | C MSU
H 10 Minneapolis, Minn, N44.9 w933 | CIsc.EM | Minnesota
i3 Dolgoprudnaya, USSR NS$5.9 E375 | C MsSU
%3 Murmansk, USSR - N69.0 E33.1 | C MsU
14 Dolgoprudnaya, USSR N55.9 E315 | C MSU
i Crimes, USSR N44.9 ENMO0 | C MSU
i1 Murmansk, USSR N69.0 E33.1 | C MSU
Y Brown 00d, Texas N32.0 w99.0 | Sc Minnesota | 13, 14
£0 Dolgoprudnaya, USSR N§5.9 E3715 [od MSU
0 Dolgoprudnaya, USSR N55.9 E315 | C MSU
B
fq Dolgoprudnaya, USSR N55.9 E375 | C MsU
%9 Crimea, USSR N449 ENMO | C MSU
¥q Murmansk, USSR N69.0 E33.1 | C MSU
§~9 Dolgoprudnaya, USSR N55.9 E375 | C MSU
S1 Crimea, USSR N#M.9 E30 ] C MSU
) Lclgoprudnaya, USSR N§S.9 E37.5 C MSU
g1 Murmansk, USSR N68.0 ES331 | C MSU
:;‘-_ 8 Dolgoprudnaya, USSR N55.9 E3S5 | C MSuU
£ 4 Crimea, USSR N449 E0 | C MSU
‘a9 Dolgoprudnaya, USSR NS§5.9 E37.5 | C MSU
i 2 Murmansk, USSR N6%.0 E331 | C MSU
) Crimea, USSR N#4.9 E340 | C MSU
t ] Dolgoprudnaya, USSR N§5.9 EJ5 C MSU
Y 2 Murmansk, USSR N69.0 E331 | C MSU
3 Brownwood, Texas N32.0 w99.0 | Sc Ninnesota | 13
%’. [ Dolgoprudn2 ya, USSR N35.9 E375 | C MSU
‘g Molgoprudnaya, USSR N55.9 E37.5 | C MSU
4 Crimea, USSR N44.9 E34.0 | C MSU
L2 Murmansk, USSR N69.0 E33.1 (o] MSU
w7 Dolgoprudnaya, USSR N§5.9 E375 | C MsU
3 Murmansk, USSR N69.0 E331 ! cC MSU
8 Crimea, USSR Ne4.9 ENM.0 [ MSU .
-9 ‘Dolgoprudnaya, USSR N55.9 E37.5 | C MSU
-5 Crimea, USSR Ndd0 E340 | HLE
A Doigoprudnave, USSR N§5.9 EITS (o MSU
5 Crimea, USSR N44d E3M0 §C MU
§£ " Dolgopruans® a, USSR N$5.9 ESLS ] C MsU
3 Mianeapolis, Minn. N4dg wosl |- Minn, 20
§; Crimea, USSR N449 E340 | C MSU
o Crimez, UaaR N4¢.9 E34.0 s H3U
w1 Murmcnsk, USSR N69,0 ES31 |C MSU
%:1 Dolg.prudraya, USSR NSS.9 E37.5 ] C MSU
-1 $iur ooa.3k, USCR N69.0 E33.1 [+ MSu
fﬁ 1 Crimea, USSR Ne4.9 EMO [+ Msu
1-“' Minneagolis, Minn. Nés,9 Wwes3 C,1,5¢,.EM Minnesota | 20
= Crimea, USSR N9 EMO | C MsU )
Dolgoprudnara, USSR N§52 EJNS | C MSv
Murmansk, USSR N89,0 E3.L (o] MSU
Dolgoprudnaya, USSR NS5.9 E3S [+ MSU
Dolgoprudnaya, USSR N55.9 E3IS [+ MSU
Crimea, USSR N8 R340 I C MSU
Murmanwsk, USSR N6O.O EN [+ MSU
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TABLE VII 1

FLARE SPECTRAL PCA BALLOON
Launch T
Gr Seriil  Ever* Beg Tvpe 11 Type 1V Gr. A
Dav Na, No, vT Imp. | Beg. Beg. Gr Day Beg UT Day LT H
Mar. Mar.
21 17 0300 3 25 0211 :
24 18 0800 3 0734 27 1215 '
19 53 0958 3 1003 28 0506 '
Apr. Apr.
05 22 59 2u6 3. 03 1230 :
08 23 60 0503 3
n 24 0807 3 13 . -
12 25 no4 3 i5 1625 t
13 26 €5 0823 3 1700 .
16 1310 i
Mav May
08 27 3 2252 3 2259 2234 iz 0333 ¢
09 28 74 o123 3 - .
10 29 6 2055 3+ (a2 2:16 10 2300 0334 =
30 2315 3 1920 :
1 3 78 2006 3. | 2020 2028
12 32 0655 2. 13 0623 [
13 33 81 0457 2. | 0516 0510 16 . -
34 0820 3 0008 ¢
35 1554 3 1120 "
June June 5
1 a7 1802 3 12 0210 G
3
2 |4 w3 24 oe1
2030 -i
July H
July . 10 §
10 44 199 0206 3+ }o222 0223 10/0700 0659 2
45 0539 3 1240 -7
1623 ix
11 0252 (]
0543 |§
=
11 1050 '
1723 rg
%
12 0503 - &=
1049 1-3
1123 :}_
12 46 2143 3 13 145 i
13 47 1z 0255 3 §
62
ke
14 48 113 0325 3+ 0338 0330 14/0730 14 2130 N
49 115 1400 3+ 2300 ¢
15 0325 ¢
0804 H
0918 €
1608 H
1807 t
16 0148 '
0618 3
2.5 -
16 50 117 152 3. 1616 2320 ¢
51 136 2114 3+ 2121 : l
119 17, 500 17 1022 i
1
1805 H
!
2310 i
18 0230 H
0531
0055
1152
2128 -
19 0343 -
2220 '

T4

7))

N



959 (CONTINUED)

FLIGHTS LOCATION ]
ime at
titude Altitude Jeorraphic lnst,
r. Min, Km MB Name -Lat, Leug. Carrneo Group Ret.
i 45 10 Minneapohis, Minnesota N4y wols C.LSc,EM Minnesota {20
1 00 10 Minneapohis, Minnesota N449 w9l 1.C.EM Micnesots | 29
i 00 10 Minnecapolis. Minnesota N44.9 WwW93.3 C.1.5~ EM Mintesoia 20
) 14 10 Minneapolis. Minnesota N4 9 w9ll 1.C.Sc.EM Mirnesota | 20
- Minneapohis, Minnesnta N44.9 wold Se Mintes sta 115
) 00 3 Fairbanks, Alaska N64.8 W147.9] I,T.4CA st 1
1 00 9 Fatrbunks, Alaska N64.8 wW147.9] 1.T.4CA sU1 1
1 95 25 Fairbanks. Alaska N64.8 WI147.9| 14CA.AP stl 1
3 53 9 Chicago, lil. N$2,0 w8s.0 T Chicago
1 17 13.5 Minneapolis. Minn. N449 w933 EM Minnescta |6
1 00 10 Minneapolis, Mir~. N44.9 w933 C,1.5c.EM Minnesota 5,20, 21.23
1 12 12 Minneapol's, Minn. N44.9 w93 EM Minnesota |6
1 50 37 Swarthmore, Pa. N39.9 W75.4 T Bartol
40 io Mirneapolis, Minn. N44.9 Ww93.3 C,1,S¢c,EM Minnesota | 16, 20
6.5 Minneapolis, Minn, N44.9 w9i3 Se Minnesota | 14, 15
I 00 8 Parker, S.D. N43.5 woe Se¢ Chicago 16
! 33 10 Minneapolis, Minn. N44.9 Wyl3 C,1,8¢ . EM Minnesota | 20
) 00 10 Minneapolis, Minn. N44.9 well C.1,S¢,EM Minnesota | 15. 20
i1 00 10 Minneapolis, Minn. N44.9 w913 L,C.EM Muwmesota | 20
7-15] Minnezpolis, Minn. N44.5 w933 - Minnesota | 2)
3 45 10 Minneapolis, Minn. N44.9 w933 | IC.EM Minnesata | 6, 20, 22
17 College, Alaska (o] tcC 7,89
L 27 30 Lindau, Germany NSL.5 E10. c Max Plank | 11
Irstitute
3 45 10 Minneapolis, Minr N44.9 w933 C,I,Sc,EM Minnesota | ¢. <0, 22
310 L] Ft. Churctill, Canada N58,7 w93.8 | C,LLEM Minnesota | 10
3 00 32 Swarthmore, Pa. N39.9 Ww75.4 T Bartol
3 00 10 Minneapolis, Minn, N44.9 w93.3{ C.EM Minnesota | 20, 22
- Minneapolis, Minn. N44.9 w933 C, LEM,T Minnesota | 6. 12, 22
1 34 2.5 Ft. Churchill, Canada NS8.7 w938 C,EM Minnesota } 6, 10
3 21 10 Chicago, 111, N42,0 wis.0 | NM Chicago
t 45 5 Parker, £.D. N43.5 WwW37.0 Sc Chicago
2 12 3 Lindau, Germany N51.6 E10.1 (o Max Plank { 11
Institute
i 00 10 Minneapolis, Minn. N44,9 WwW93.3 LEM Mnnesota | 20, 22
) 30 College, Alaska C uc ?
10 10 Minneapolis, Minn. N44.9 w933 | C,1,5¢,EM Mirnesota | 20, 22
22 10 Minneapolis, Minn. N44.9 w933 | SUEM Minnesota ] 20, 22
i 42 10 Chicago, 1, N42.0 wWes 0} T Chicage
12 20 N Lindau, Germany N5§1.6 E10.1 c Max Plank § 11
Institute
3 00 10 Minneapolis, Minn, ‘44.9 W93.3 C,EM Minnesota { 20, 22
y 37 10 Minneapolis, Minn, nM 49 w33 ] C,1,Sc,EM Minnesota | 20, .22
3 45 10 Parker, 8.D, N43.5 wer.0 ] Sc Chicago 16
30 College, Alaska c uc K
8 00 10 Minneapolis, Minn. N449 W8 ) C,EM Minnesota | 20, 22
3 4 10 | Minneapolts, Minn. N9 waas | crLEM Minnesota | 20. 22
2 32 Lindau, Germany NS1.8 El04 | C Max Plank { 11
} Institute
t
is 00 10 Minneapolis, Minn. Ne4.9 w933 | < .EM Minnesota | 20, 22
7 % H) Parker, 3.D, N43.5 WP7.0 | St Chicago 16
4 26 10 Minneapolis, Minn, N4d.9 w9l | cLEM Minnesota | 20, 22
9 08 . Resolute Bay NWT, Canad? N740 wed9 | C1,T uc 4
PR 9.7 | Ft Church’ i, Canada NS8.7 w938 | LEM Minnesota | 10
7-15] Minneapolis, Minn. Ned.9 w933 | LEM Minnesota | 20
[ | 10 Min.ieapolis, Minn. N4 woLs | LEM Minnesota | 20
17 00 ] Resolute Bay NWT, Canada N74,0 wod9 | CI,T uc 4

r~ QUil-=



TABLE Vi

FLARE SPECTRAL PCA BALLOON FL.GHTS
Launch Time at
Gr. Serial  Event Beg. Tvpe I Type IV Gr. Altitude :
Day InNo No. LT Imp | Beg. Beg. Gr Day Beg. UT Day UT Hr. Min. ¢
20 52 0559 3 20 17e 5 15
21 0140 9 00
1605 2 a7
22 2059 0 05
23 1557 219
27 53 124 2050 3 2118 24 0301 3 00
29 54 2020 3
55 126 27 2. 2117 29 0730 5 20
1436 2 36
3 1440 2 50
1600 2 19 :
Aug. Aug. H
04 56 1028 3 o4 1144 o 00 -
06 1303 2 :
08 1102 . o a
1 57 13¢ 1203 3 1 0038 14 45
12 1325 1 36 B
a
13 0905 2 05 :
18 58 137 1015 34+ 1025 18/1130 19 1200 2 45
59 1654 2+ :
20 0610 13 30 3
22 o623 1 50 %
1403 6 00
Sept. Sept. i
01 64 149 1648 3 02/0400 04 0130 5 00 M
65 148 192 2+ 1939 1914 5
66 150 Hgg 3 05 0410 19 20 ES
67 151 2. | 1608 . 2
3
Oct. ;
Nune *g
. A
Nov. %
26 69 184 0923 2. 28 1716 28 36 3
28 |0 186 2006 3 | 2017 2027 30 0344 15 30 3}
29 7 187 1816 2+ | 1854 1843
30 |72 190 1720 3 1741 1739 3
Dec, Dec. 5
01 73 192 1638 2+ | 1733 1400 oL 0312 5 20 ;f'i
02 12 194 1219 2. 1250 g
02 0441 7 17 {
03 0445 8 30 E:
04 o618 7 40 &
:
k
1
ﬁ



1959 (CONTINUED)

LOCATION
Altitude Geographic Inst,
im  MB Name Lat.  Long. Carried Group Ref.
4 Ft. Churchitl, Canada NS8.7 Ww93.8 1 Miwmesota § 10
8 Resolute By NWT, Canada N74.0 W94.9 1,T,4CA uC 4
30 Lindau, Germany N51.6 E10.1 C Max Plank § 11
Institute
8 Resolute Bay NWT. Canada N74.0 w949 C.LT uc 4
13 Lindau, Germany NS1.6 El0.t | € Max Plank | 11
Institute
= 8 Resolute Bay NWT, Canada N74.0 w949 | LT4CA re 1
" n Bristol, England N51.5 wo2.5 | EM Bristol 18,19
- 15.5 | Thule, Greenland N76.5 W68.9 | 1 crr 17
* 23-8| Thule, Greenland N76.5 w689 | 1 cir 17
» 35 Lindau, Germany N51.6 El0.1 | © Max Plank | 11
H Institute
* 8 Churchil:, Canada N58.7 w938 ] CLT uc 2
b - 162 | Thule, Greenland N76.5 w68.9 ] 1 cIr 17
¥ 8 Churchill, Cunada Ns8.7 wess | LT.4ca ue 2.3
¥ 7-14  Minneapolis, Minn, N44.9 w933 | C,1LSc,EM | Minn, 20
z- 18.0 | Thule, Greenland N76.5 Ww68.9 | 1 cIT 17
b 8 | Churchill, Canada Nse7 woss | crr uc 2
f 9 1nt. Falls, Minn. N48.5 W93.2 | Sc Chicago
10 Minneapolis, Minn. N44.9 W93.3 C.LT.EM Minnesota | 12, 20
10 Minneapolis, Minn. N44.9 w933 | CEM Minnesota | 20
3 Churchill, Canada N58.7 W93.8 | ILTA4CA uC 2
Sioux Falls, 8.D. N43.5 W96.7 | NM New York | 6
10 Minneapolis, Minn. N44.9 w933 ¢, T,EM Minnesota | 12, 20
Stratobowl, S.D, EM USAF 24
10 Minneapolis, Minn. N44.9 w933 § C,,T,EM Minn. 12, 20
10 Minneapolis, Minn, N44,9 w933 | C,L,T.EM Min.. .ota |12, 20
10 Minneapolis, Minn, N44.9 wosld | C,ILT.EM Minnesota {12, 20
10 Minneapolis, Minn N44.9 w933 ] C,IT,EM Minnesota {12, 20
10 Minneapolis, Minn, N44.9 w833 | ¢ T.EM Minnesota {12, 20
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TABLE VIII. CHRONULOGICAL CATALOGUE OF MAJOR SOLAR
EVENTS DURING 1959

This table was prepared for publication by Dr. Prince and Miss
Hedeman at the McMath-Hulbert Solar Observatory. The entries include
the following (except as noted on page 1.9, paragraph 8).

1. All major flares that are listed in the McMath-Hulbert working
list of solar flares with importance 3 and 3+.

2. All great short wave fades of importance 3 or 3+ that last for
30 minutes or more.

3. All great 10 cm bursts with a peak flux equal vo or greater
than 500 units (10-22 wm=2 (c¢/s) ).

k. The most active plages. (Produced 30 or more flares during
disk passage.)

5. The greatest sunspots (area 2 1000 millionths in the Greenwich
data).

€. All spectral radio emissions of Type II and Type IV. In addition,
outstanding bursts of Type I and Type III have been included.

7. Radio emissions at 200 Mc/s at the time of major events.
8. Radio emissions at other frequencies.

9. Polar-cap absorptions.

10. Geomagnetic storms.

The entries in this section of the catalogue will briﬁg together in
chronological order many of the entries already given in Tables I through
VI. The exceptions are defined below:

(a) The major solar flare requirement for Table I is based on the
list of flares reported in the IAU Quarterly Bulletin and includes some
of importance 2+ and all flares of importance 3 and 3+. 1In Table VIII
only f ares of importance 3 and 3+ listed in the McMath-Hulbert Obser-
vatory working list of flares are included.

(b) The Table VIII requirement for "the grcatest’ sunspots is
based on Greenwich data and only those with an area greater than a
1000 millionth and those with a Mt. Wilson magnetic classification of ¥
or ﬂl’ qualify. On the other nand, Table II includes all sunspot groups
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from the Royal Greenwich Observatory list with a maximum area, during
disk passage, equal to or greater than 500 millionth, and all groups
with ¥ , and By, Mt. Wilson magnetic classification.

As in the previous tables, minor flares, small sunspot groups,
plages, and the other solar and solar-terrestrial effects associated with
any of the major entries are included if an observation is available.

Descriptions or critical comments about many of the events listed
in this catalogue are given on page UL.VIIX-viii.

A major entry, i.e., one qualifying under 1 through 6 above is
-indicated by an asterisk in the appropriate column. The column headings
and explanations, where necessary, are given below:

Column 1 Event Number, starting with one at the beginning cf
each year.

Column 2 Greenwich date of the event,

FLARE DAT.. (Columns 3 through 8)

These will include all 3 and 3+ flares as well as minor flares, and
in some cases - sub-flares that may be associated with a solar or terres-
trial event given in subsequent columns of the table:

Column 3 Beginning of the flare UT. If the start of the flare
was observed, the beginning time is underlined.

Column 4  End time UT. If the end of the flare was observed, the
time is underlined.

Column 5 Time of maximuia, UT.

Column 6 Importance. This is the value assigned to the flare in
the McMath-Hulbert working list of flares.

Column 7 The heliographic position.

Column 8 Number of observations.

SHORT WAVE RADIO FADEOUTS (Columns 9 through 1k4)

Sudden ionosphere disturbances may be detected in a number ot ways:
short wave fadeouts (SWF), enhancement of low frequency atmospherics (SEA),
increase in cosmic absorption (SCNA), sudden phase anomalies ai VLF (SPA),
and sudden signal enhancements at VLF (SES).
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The data ncluded in this catalogue are limited to SWF's and in-
cludes all outstanling short wave radio fadeouts of importance 3 or 3+
tnat lasted for 30 minutes or more. In addition minor SWF's that occurred
at the time of the flares catalogued in Columns 3 through 8 are incluied.
The following data are given.

Type (S, SL, or G). The following classifications are

S-SWF (S): sudden dropout and gradual recovery
Slow S - SWF (SL): dropout takes 5 to 15 minutes and

G-SWF (G): Gradual disturbance: fade irregular in
either the dropout or recovery stage.

Importance. SWF's are given an importance rating on a

scale from 1- to 3+ based on amplitude of the fade,
duration of the event, and confidence in the reality

Widespread Index. The degree of confidence in identying

the event by the individual stations is combined into
an index of certainty that the event is geographically
widespread, ranging from 1 (possible - single station)

Column 9
used:
gradual recovery
Column 10
of the event.
Column 11 Beginning time UT.
Column 12 Duration in Minutes.
Column 13
to 5 (definite - many stations).
Column 1k

Number of Observations. The column gives the number of

observatories reporting the event.

SOLAR RADIO EMISSIONS AT 10 cm (Columns 15 through 19)

Column 15 Type. Two different classifications are used: (1)
numerical, on a scale fram 1 to 9, defined in "Descrip-
tion of table s and graphs far CRPL-F, Part B. Solar-
Geophysical Data," alphabetical symbols used in
reference 19.

Column 16 Beginning Time UT.

!%’%

Column 17 Duration in Minutes.

Column 18 Time of Maximum Flux, UT.

Column 19 Peak Flux.

Coiumn 20 Obgervatory.
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PLAGE DATA (Columns 21 through 29)

The data in this section of Table VIII are taken from the McMath=-
Hulbert Plage Catelogues. The entries in this table are limited to:
plage regions that were the source of 30 or more flares during disk
passage, indicated in Column 20 with an asterisk, and/or plage regions
associated with flares tabuleted in Columns 3 through 8. The column
headings, in general, self-explanatory, folliow:

Column 21

McMath-Hulhert Plage Number,

Greenwich Day of Central Meridian Passage.

Average Intensity. The intensity of calcium plages are

estimated on = scale from 1 (faint) to 5 (very bright).
The values given in this column are the average inten-

Average Maximum Area. In units of millionth of the area

Number of Flares. This is the total of all flares

associated with the plage during disk passage.

Age in Rotations. The number 1 indicates that the plage

Column 22
Column 23 Mean Longitude.
Column 24 Mean Latitude.
Column 25

sity during disk passage.
Column 26

of the solar hemisphere.
Column 27
Column 28

is new,
Column 29

Identification, This is the number of the plage region

during the previous rotaiion. If two or mare numbers
are given in this column, those plages or parts of them
combined to form the tabulated plage.

SUNSPOT DATA (Columns 30 througn 35)

This portion of the catalogue is limited to the sunspots in the
plage region given in Column 20..

Column 30

Mt. Wilson Magnetic Classificatiorn.

Column 3]

Greenwic@;pxe of Central Meridian Passage.

Column 32

Mean Latitude During Disk Passage.
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Mean Magnetic Field Strength H, in units of 100 gauss.

When seen. The first number gives the date the sunspot

was first seen; the second number is the las. date on

Column 33
Column 34
which the spot was seen.
Coiumn 35 Area from unpublished Greenwich data.
Column 36

Mt. Wilson Sunspot Numbers, of all spots located in the

plage of Column 21.

DYNAMIC SPECTRUM DATA (Columns 37 through 42)

Column 37

Type I Bursts. The followirg information is given:

Column 38

amount of activity indicated by the Symbols Ig, b,
G, g, or s; duration of the burst - beginning time,
end time, and the intensity on a scale from 1 (weak)
to 3 (strong). Tre activity symbols are defined as
follows: :

At 100 Mc/s intens.ty 1 corresponds to g to 4o x 10722
W=2 (c¢/s)-1, 2 = 40 to 200 x 10~22 Wm=2 (c/s)-1 and 3,
200 x 1022 Wm=2 (c/s)-1

- A noise s“orm

A noise storm with a slowly varying enhincement

over a broad spectrum

Single bursts

Small grcup (< 10) of tursts

Large group (2 10) of bursts

Storm intermittent but apparently connected activity.

Q-
[ 7]

u QR o
1

Type III bursts, activitv, duration and intensity.

Column 39

Type II (slow drift) bursts, duration, and intensity.

Column 40

Type IV (broad band continuun) duration and intensity.

Column k41

Observatory

Column 42

Frequency Range

200 Mc/s DATA (Columns 43 through 48)

Column 43 Type

Column 4l Beginning Time UT.
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Celumn 45 Duration in Minutes.

Colurn U6 Time of Maximum Flux.

Colwmn 47 Peak Flux.

Colurn 48 Observatory.

OTHER RAGIO DATA (Columns 49 through 55)

Column 49 Frequency Mc/sr.

Column 50 Type.

Column 51 &aginning_;l‘ime UT.

Column 52 - Duration in Minutes.

Column 53 Time of Peak Flux.

Column 54 Peak rlux.

" Column 55 Observatory.

POLAR-CAP ABSORPTION DAra (Columns 56 through 61)

Column 56 Greenwich Day.

column 57 Onset Time,

Co.umn 58 Time te ise to Peak.

Column 59 Duration in Hours.

Column 60 Intensity.

Column 6) Observer.

B -~ Bailey
H - Hakura and Goh
K - Kiruna

L - Leinbach
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~ GEOMAGNETIC STOPMS (Columns 62 through 67)

Column 62 Greenwich Day.

Column 63 Beginning of the Storm.

Column 6li Duration of the Storm (h) indicates hours, (d) indicates
days.

_ Column 65 Type.

Column 66 Intensity*®

m - moderate .
ms - moderately severe
©§ - severe.

Column 67 Number of Stations Reporting the Storm.

" Column 68 Maximumlxn During the Storm.

* The magnetic storms listed in this section of the table comprise
“a summary of the magnetic.storm data reported by individual
nagnetic observatories in the Jounal of Geophysical Research.

The data given in Columns 63, 54, 65, and 66 are based on an
evaluation of the individual reports, and represent a description
of the storm which best fits the observations of a majority of

the stations. It should be noted that the "consensus" for the
intensity of the storm is not always reflected by the maximum

3 hour KXp value reached during the stom, as listed in Column 68.

The above method of evaluating the storm intensity also was used
in the magnetic -storm data of Table VIII feor i958. However, the
storm intensities as published in Table VIII for the years 195L-
1957 are based on the accepted ranges in the maximum Kp values
reached during the storms, and do not indicate the majority

of the observing stations.
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FLARE DATA SHORT-WAVE ADIO FADEOUTS
H ot Wy, End Max. - ’ Number of . Bee. Dur. No. of
e D &1 EL ) tTy Imp. Position Qhservations Type Imp. (UT) Min) Index Obs.
SPPPE - — e ———— -
1959
Jazn. . . N
1 03 1600 1722 16G5 1. 512 weo 11 . *SL 3 1600 105 5 8
- 1638 . .
2 95 -
. “
3 &7 - 0215 0404 0240 . 2 $10 wi0 2,1 G 2 0120 100 - 1
4 T
3 16 E
6 14 ) 240 252 22 - N2 En % S
3 1
s 21 . “1700 1730 17¢5 3 Ni0 E48 2:1 S 2- 1702 1 5 Hy
2 z2 2059 2145 2058 i- NO§ wos 4,3 ’ G 2- 1242 221 1
ic 23 z
1 -7
12 2 0352 1000 2900 3 N16 w6l 91 s 2 855 20 ' 3
13 3 1027 1315 105¢ 3 N16 w6l 83
14 od
Feo )
8] a1 *0352 0458 0423 3 N12 E83 1(lc) s 3- 0422 28 5 4
16 02 *1017 1225 1039 3 N2Z w30 Iy SL 1 1032 18 1
17 9N *1816 2055 1824 K] NG9 EG0 3(3c) *S 3 1817 85 5 10
18 03 0040 0107 0044 2 N12 EO08 1(le) SL 1. oc3s o2 5 3
19 03
20 07 1557 1620 1604 1- NI4 w60 Lile)
21 \d 2318 2324 1+ NI7 w58 1(lc)
22 08

- F‘/W— /. ~

R

e ot

B R ST, e

T s ARV AP a5 8 AV i bk M s 3, €.
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10 CM EVENTS PLAGEDATA -
_ i MM Aver.
Beg. Dur. Max. Peak Plage  CMP Aver.  Max. Ne.of  Agen Identi-
Type (LT (Min) (UT) Flux  Obs. No. Gr.Day Lo Lai. Int. Area Flares Rotaton fieation ]
1658
) . Dec. -
- 1550 - 90 1651.5 225 OT *4934 28 3 s17 as 10000 48 4 4897
1959
3 Jan.
- 4347 06 314- S8 3 3000 6 1 New
i 4953 10.5 255 N14 33 11000 23 2 4919
. 2130 >15 Indet. >2000 OT 4962 125 189- N22 3 4300 15 2 4024
2 17015 1L5 17075 €0 O *4976 25 64 N17, 3.3 7500 34 Sand i 4936
[ ] 1713 15 - 2% O ) 2nd new
2 2056.5 3 2057.5 145 OT *4973 23 90° NO8 3.5 7000 4¢ 1 New
CD 0555 12.5 0859 386 Ner *4969 21 116- N17 3 13000 39 3 4332
“Great 1032 24 1036 1099 | ~cr 4969
Burst 1106 30 251 ™
Feb.
4997 07 253 Ni2 3 13000 2 3 4333
Jan,
4983 31 345°  N21 3 4500 19 2 $343
3 1817 65 Indet. 30 4997
6 1819 9 1821.2 115 oT
6 1847 7 1851.3 27
6 1904 13 1910.3 120
Feb,
4992 04 292° N:if 2.5 3500 22 2 4951
4992
4992
Y IIT) " ”~ \



TABLE Vil - C'HR'ONOLOGICAL CATALOGUE

At Wilson
‘yne

1
sl

482

'l,- d,pl
4 Bpd
s

Lapl
1/3/71
Zp ok

yzy.

LBE
;L.ﬁ;”d
Z3re

See Spot Data for Event 12

Lotod

LdoAt

See Syt Data for Event 15

SPOT DATA
Arey

CcMp When 20 enwac h Mt Wil
Gr.ay Lat H S.en Doty No.
1458
Dee.
279 S19 25 20- 1 12855
27.6 s17 24 21 - 2 803
28.4 514 19 21- 3 804
1959
Jan,
06,7 §16 25) 1-13 13834
1.9 N13 37 4-1¢ 2400 13642
15.8 Na3 (13) 10 - 20 13859
16.0 N18 15 11 - 19 8o
25.4 NI {30} 19 -31 1500 13883
254 N14 {15) 19 - 31 884
26.0 NOY (10) 24 -31 895
23 NI 125) 16 - 29 1900 13877
209 Ni2 15} 14 -27 13870
213 NO9 (135) 18 - 26 880
218 Ni8 29) 17 - 27 878
Feb.
08.2 N1l (15) 2. 8 13916
Jan, ‘
30.9 N19 (100 24-31 13837
Feb.
3.4 N1§ V) 286- 6 13908
04.3 N23 (150 28- 8 909

See ot Data for Event 18

See Sput Data tor Event 18
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OF MAJOR SOLAR EVENTS FOR 1959

DYNAMIC SPECTRUM DATA
Event | Iand Cont, iid i v Freq. Ra
No. Time/Int. Time/Int. Time/Int, Time/Int. Obs. {mc)
1 b1615/3 *1610- HM 150-
gl617/1 1613/2 ) 100
2
3 1, weak - £0202/2 *0245- 5 e0246- s 210-
all day 20230 0247/2 0443/2 25
50246  0234/2 .
0443/2
4
5
6
. N
3 . v1708/1  *1718- : HM  140-
e gl720- 1743/3 25
- 1721/3 :
9 C2057- §2057- *2102- H 180-
- 2059/3- 205°/3 2112/2 25
1_2100-
S2110/1
10
1 ’
12 -
13
14
15
16
17 €1858- §1853/m *1853- H,M 180-
1918/2 g1857/m 1903/3 10
21906-
1907/2
§1919/3
18 *0054- ]
0106/2
19
20 g1614.5- *1618- M (ABC)
1619/1 16233
21 g2312/2 *2334- H 240~
g2014- 2341/2 100
2316/1
§2334-
2336/3
22

A . AT



200 MC DATA OTHER RADIO DATA
‘nge P— g Max. Peak at F}eq. Beg. Dur. Max. Peak
Type (JT, Dur. (uT) Flux Obs, Max. {me})  Type (uT, (i) < (UT) Flux Obs.
0220 >571 - - - HAW 545 CA 0215 0 - 170 NH)
- 0245 45 - -1000  N{H)
cA 0250 25 0305 2400 T - )
o) 706 - oz - 230 N(P) §45 SD - 17025 125 - 55  N(P)
cD 2056.5 3 __— 600  N{(P) 9530 CA 2056.4  >35 2057.2 >443 NRL
. 3200 CD 2056.4 >35 2057.2 170 NRL
167 €D 2056 14 2058 >1000 NRL
9400 CD 0836 202 0856 663 HHI
1500 €D 0855 5 0858,5 344 HHI
600 Ca 0852 19.5 95 Ue
53 CD 0856 10.5 0856 8 Pr
) 231 ¢p - 0903.8 0.9 0903.9 - 800 Aop
cD 1040 5 1042 N 47 AB 9400 CD 0836 202 1036 HHI
1500 ¢D 1025 135 1027 765 HHI
810 CD iu3s 15 1038 189 Cra
605 CA 1054 19 138 Ue
53 CD 1030 35 1041 245 Pr
cD 0420.5 6 0423 8 3500 TK . 9500 ESD 0408 1 0408.3 496 Tk
0420 4 0422 >1391
37150 CD 0408 17 0422 (550) Nag
2000 CD 0408 16 0422 (270) Nag
1000 SD 0420.5 4.5 042211 (145) Nag
545 SD 0420 5 110 N(H)
"7
9530 3 1814.6 70 1902.2 75
HAW 1
Moo <ham 4 540 "6 1819.7 9.5 18216 41 NRL
F 1804 9 1ol NP 2 1847,2 8 1851.7 116
6 1904.2 13 1911.8 223
P 545 CD 1904 10 20 N(P)
167 SD 1858 0.2 >100
sD 1802 0.2 >100
sD 1903 0.2 <100 NBS
F 1906 3 1907 >100
F 1908.5 2 1810 >160
9500 CD 0042.2 4 0044 706 Tk
3750 CD 0040 4 0044 (125) Nag
2000 CD 0042 6 0044 (40)  Nag
1000 CD 0042 4 0043.8 (28)  Nag
cD 1618 5 >55 NER $00 ECD 1612.5 2.5 90 Uc!
167 €D 1615 7.5 1620 > mool NBS
M 1623 37.5 100
FD 2334 2.5 220' N(H) 1000 €D 2320 4 23312 (1) Nag
cp 2337 20 55 545 SD 2320 4.5 20 N(H)
187 ©D 2334 8.5 2339 >100 NBS

R N T
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1 S bt s

. antn
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POLARCAP ABSOKHPTION

e e a o v, o

GEOMAGNETIC STORMS b
Onset Tune Rise Int. Start Fo. of Sta. Max. Event
Day T t0 Peak Dur. (DB) Obs. ot Day uT Dur. Type Int. Reporting  3-Hr Kp PN
g Jan.
05 0136 2.5d Sc m 13 6 2
09 1459 L5a.  Sc ms 15 6 4
5 16 o2 144 sc m o 4 7
= i 5 .
.G = - - -
- o . o}
25 0859 0.7d Sc m’ 1 4 - 10 -
26 0375 0.7d Sc ms 5 6 11
- ) >
- i)
= B ze
29 05-- 1.24 g m 2 4 147
i il
-
Feb, -
03 10-- 2.4d € m 3 5 19
08 12.- 1.0, ¢ m 1 1 22
»



: FLARE DATA SHORT-WAVE RADIO FADEOUTS .
Event | Gr. Beg.  End  Max. ’ Num er of Beg.  Dur. No. of ‘
No. Day . unm (U (UT)  Imp. Poal]t‘lon Obsc. vations Type Imp. (UT) (Min) Index Obe. ]
23 08 1348 1350 - 1 K0 B0 - 1(c) 3, 142 2 6 7 :
24 00, o058 0248 0157 % NI ESO 1(lo) *3 37 0200 45 :
25 s 082 1019 0955 2+ “NOY ES8 104,
26 09
21 . o
28 12 Ls
29 13
-30_ 3
-3 - |14
32 18
3 |18 )
34 18
35 18
s fie v °2032; 2244 207 3 NIl W10, -
) - - N & , Vﬂ e
3" J 20 1735 1605 1752- 1 . N23 EO6 $(3) B
— T -1 > a0 -
38 2 - - W
» 2% -
" 40 26 .
a | “ .
2 w L -
. Mar. -
I . )
-t ) - i _7
Ll > 3 ‘.




10 CM EVENTS

PLAG® DATA

Peak
Flux

Dur. Max,
Min) . (UT)

Beg.

- Type MM

Che.

McM
Plage
No.

CMP
Gr.Day

Lo

Lat,

Aver.
Max.
Area

Aver.
Int.

No. of
Flares

Age in
Rotation

ldenti-
fication

e -

e

Shsmp

s e

W‘t*ﬁ«_ﬁm~ e g b

6 1342.5 ‘8 1343.2 180

"1z 02047

CD  0502.6 Y]

or

*5009 -

16

134°

3 40 "

43 land 4

Mostly new
and part of <
4069

L2 2030 T 10, maeto >z00) oo .
4 2M0 %00 - 30 2T :
6 16125 1518187 108 “or
.4 182t 30 1] V%, .
G .o - o s
’ N ‘! - ’ ’ . ) _ N ‘?e.\.
e o . i . i T H
. Thismaynotbe s réal SWFotlwp. 3, < ) - - :
"~ aince Nera calls it Imp. 1, and continues e N C
~_¥ it for oply 15 min. The other reporting - L
- -~ #tation {8 Okinawa. v - ) -
. - N -
o , 7 ’ - :
- - . N < N U
5 - L o N s ] - »

L

¢
fA



TABLE Vil

SPOT Dﬂ A
Ar-a
Mt. Wilson cMpy When \Greenwvich 3t Wilson
Typ~ Gr.Day Lat. H Seen Cat) Ne,
Lol 15.9  NOw 22 9-20 13929
See Sy+ ¢ Data for Event 22
See Spout Data for Event 23
See Szot Data {7~ Event 23
See Spot Dada for Event 23
£5/L 192 N1 2 13-25 13931
»
JersA 2).2 Ni18 29 19 - 26 1200 13936
d:/32 21.7 N20 18 23-28 942
FGP«Z 21L.9 N1l 30 19-27 938
A ¥ 26.7 N23 13 23- 4 13946
IR 4 N

e



1959 (CONTINUED)

DVYNAMIC SPECTURM DATA

Event } {and Cont. m i w
No. Time. Int. Time Int. Time Int. Time Int. Otw
23 g1344.5- *1344.5- M
1349.8.3 1343.8.3
24 1 0319- g0204- *0208- ~J215- S
i *0s521.1 0207:1 0245.3 017 °
25
26 ls 1400- g1643- *1643. m *1654- M.H
>2400, 3,2.1 1644 m 1708w
C<1400- g1644.4-
1744/3,2.1 1704/ mw
27
2 | 120- 20302/1 +2303- HS
240¢/2,1 g2304- 2409,/3
2305, 2
§2308,2
g2310-
2311,2
G2312
2314,2
29
30
31
32
33
34 g0448.5- *0508- s
0450,1 0523 2
GO501 -
05061
35 g2232- *2241- H
2233/1- 2251/3
22237/2
g2248/2
36 | 12091 2044/1- HM
2200/2 b2059/1
g2107-
2108/1
37 1.1757- g1748- *1753- *1813- H
s190()/1 1749/1 1804, 3 1824/3
G1806-
1808/1
38
39
40
41
42
43
v



200 MC DATA OTHER RADIO DATA
Freq. Range Beg. Dur, Max. Peak t Freq. Beg. Dur. Max. Peak
(me} Tupe wmn M) (LT Flux  Otbs, Max. (me)  Type ©7 (M} (UT) Flux Obss.
co 1343 0 >550  Ner 9400  SD 1343 6.4 1346 283 HHIL
3900 CD 13405 1Ll 13431 455 HHI
1500 €D 1342 ? 1348 645 HHI1
600 ECD 1343 7.5 350 Ce
169 ECD 1344 11 >83 Irs
CA 0203 45 90 N(H) 9500 €D 0158.9 3 0159.7 510 } ™~
ca 0208 5 >5500  N(H) ECD 0204 5 0204.5 541
759 F 0157 12 0207 (65)  Nag
2000 CD 0157 10 0205 (280)  Nag
1000 €D 0159 9 €205 (660)  Nag
545 CD 0209 8 120 N{H)
CA 1005 ki 110 Ner 0400 sD 0958 8 3 1000 288 HHI
1500 F 0954 16.5 1004 293 HHI
810 CD 1003 20 1004 220 Cra
600 ECD 1002 3.5 210 e
CA 1005.5 15.5 135
169 ECA 1005 300 Ue
D 1642 10 >s50) o) 9330  CD 1640 10 65 NRL
1700 15 ) 3200 CD 1639 10 56 NRL
545 CD 1642 18 55 N{P)
167 CD 1640 42 1648 >1000 NBS
580- ECD 2257 50 2319 HAW 9400 CD 2257 60 2313 (345)  Nag
50 cD 230t 45 50 NH) 3750 €D 2250 70 2313 (440)  Nag
2000 €D 2250 55 2314 (335)  Nag
1000 F 2304 40 2333 (325)  Nag
545 CD 2303 40 350 N(H)
167 €D 2310 4 2320 >1000 NBS
s 0447 &3 so0! %400 F 0502 11 0503 @30, g
F 0503 9 0505 0| 3750 F 0502 it 0503 (w7} Nag
1000 F 0503 10 0503,5 (45)  Nag
545 <D 0503 1.5 55 N(H)
150-
50
SD 2058.8 0.3 2059 HAw 9530 6 2030 12 2035 53 ,
4 2042 19 az| NRL
3200 6 2030 12 2034.5 417
4 2042 40 30 ] NRL
167 E 2030 125 <100
F 2059 1 >i00  NBS
M <1800 > 303 HAW 9530 3 1812,6 45 1515.2 36 NRL
1200 6 1812.6 45 1815,2 93 NRL
167 €D 1750.5 3 1752,5 >100
M 1753.5 144 1817 <100  NBS
9500 SD 0525.7 1 0526.2 498 Tk
i . 921 -



g

B

POLAR CAP ABSURPTION

GEOMAGNETIC STURMS

Onset Time

Rise

N BRI FR

I, Start
Day LT to Peak Dur. DB; . At Das T Duz. Tag It Fogornge,
Feb,
11 0756 2.0d Sc ms i5
Feb.
13 0800 12h 74 21 B
13 10-- 0.6d 4 ms 3
14 1142 2.5d Sc ms 11
15 00-- 0.9d I3 m 3
16 00-- 1.5d se ? ms 13
22 0048 1,5¢ Sc m 3
25 0125 2.1d4 g °? ms 18
27 12-- 0.7d g m 2
28 12-- 2,5 g m 5

Muax. Paet
3-H- W, .
' 2
4 30
¢ 1
6 W2
6
4 3k
7 3
6 £
6 +2

11174740 o



FLARE DATA

SHURT - WAVE PADIO FADEOUTS

Foent
v

44

45

16

44

49

52

53

58

60

61

62

(£31
Da,

Mar,
07

09

10

21

21

24

29

28

29

31

April
0s

08

W9

09

Beg. Frd Mox. Number of Beg. Dur. No. of
T UT) {n Imp. Position Observations Type Imp. (U IMin) Index Obs.
1723 31750 17130 2 N0l E90 1(lc) *SL. 3 1725 115 s 9
1115 1757 1721 2 Ni4 we7 2(2c) SL 2 1722 38 4 5
0614 0644 1- Ni2 E66 1(tc) *SL 3 0513 115 5 4
0158 0259 0205 2 N1z W37 412c) *s 3 0200 40 4 3
0963 i34 0916 2 N15 w42 16(3¢) *S 3 0912 37 5 4
13¢9 1334 1331 1. N28 W46 8(2¢) SL 1 1225 33 3 2
1338 1545 1348 i+ N2% W50 (3¢ .S 3 1341 L6 5 10
*0958 1325 1015 3 N20 W77 16(4c) *s 3 100z 107 5 5
%2113 2315 2126 3 N24 w33 5(5¢c) s 1+ 2121 24 5 6
0747 0930 0754 2 N17 E3s7 6(3¢) *S 3 0750 40 5 6
*2316 2519 2327 3+ N16 W67 43¢} s 3+ 2317 93 5 10
*0905 1010 0820 3 N27 EB85 10(3¢c) S 24 0013 32 5 8
1645 1710 1650 2 N25 E10 2(2c) s 1+ 1645 k13 [ 11

|
|

,/W-’/r

N



10 CM EVENT PLAGE DATA
B Du M Peai oy ¥ pver.
8- T X cax Plage  CNP Aver.  Max, No.of  Age in Ident1- IRIN
Type (LT}  (fn)  (UT) Flux  Obs. No. Gr.Da¥ Lo  La.  int. Area Flares  Rotation ficatson Type
Mar,
9 1722 19 15 l or 5048 15 138° %08 2.5 1500 1 2 5009 Lo,
2 1741 15 1746 435 4
6 1719 6 1721.3 60 5035 0.5 264°  NI18 3 5000 27 4 4997 Z i
l or ol
4 1725 10 5 ‘
5048 See Spo
CD 0159 17 0203 403 TXx *5052 18 99° NI10 2?8 9000 47 2 5013 and Lr il
5016 o ﬁ VA
SD 0907 ? 0910 350 HHI 50, See Sp.
*SD 1329 1 502 Ner *5054 18.5 92° N28 3.5 10000 80 5 50i “LAr
2 1340 15 1345.5 525 oT $C34 See Spe
4 1355 180 30
*Great 1002.5 57 1012 >1720 HHI 5054 See Sp
Burst
1t should be noted that when Ottawa began
observations at 1200 UT, a period of in-
creased flux was in progress, and the flux
remained high for >3020M, The peak flux
was 55 during this interval.
2 2i20.5 1 2123.5 100 5061 26 354° N22 3 6000 21 4 5026 L8L
4 35 221 0T Z
Ao
Api.
*SD 0747 1g >588  Ner *50%a [0} 274° NI17 3.5 6000 46 5 5035 o
/
L84
Y17
Mar.
*5068 K} 1 288° N23 3 4500 42 1 New
*LBp-
5071 Set Spr
Apr,
*SD 09145 22 >2150  Ner *5003 15 90° N24 3 9000 41 6 and 4 5054 and Lk
part of
5052
8 16468 7 1649 130 I oT 5083 See Sgp
4 1653 10 (]




L

[RSIRTN

Z

TABLE Vil

SPOT DATA
Area
) CMP When {Greenwich Mt.Wilson
Gr.bay Lat. H Seen Data) No.
Mar.
! 150 N1O 25 8-20 13979
. 05.2  N14 (i5) 27-1 13957
Data {or Event 44
175 N13 17 11-23 1300 13983
18.4 N12 (15) 15 - 23 995
t Data for Event 48
18.6 N27 25 11-24 1700 13984
it Data for Event 51
it Data for Event 52
26.3 N24 18 19- 1 14004
1.7 Ni2 15 25- 6§ 14016
Apr. .
oL.1 N17 (15) 25- 5 o017
01.1 N15 15 26- 5 020
Mar.
31.2 N25 30 24- 5 1500 14014
ot Data for Event 57
Apr.
15,0 N26 15 8-20 14050

ot Data for Event 60

// W" 'o//

V4D




1959 (CONTINUED)

DYNAMIC SPECTRUM DATA

Event | I and Cont. m 1 v
No. Time/Int. Time/Int. Time/Int. Time/Int. Obw.
44 g1724,2 H
gl725/1
g1726,3
g1721/3
g1728-
1729/1
G1731-
1742/3
45 1.1658- gl721- *1724- H
51741/1 1722/1 1727/3
1720- g1723/1
1727172 gl24/1
b1730/1
b1743/1
46 20512- s
0514/1
b0522.5/1
G0558 -
0604.5/1
47
48 *0441- S
0457/2
49
50
Si 131330- Gl1333- H
1351/1 1335/1
92 I 1338- H
24001
53
54
58
56 I_ in progress b2118/1 H
5 all day
57
58
59 182307- g2315/2 H
>2400/1 b2328/2
£2339-
2340/2
60
[}
62 C1649- G1646- 1653- HM
1650/3 1650/2 1703/3
g1705-
1706/2

—————————

7T 2 /o



200 MC DATA

OTHER RADIO DATA

nf"q‘ Range Beg, Max. Peak t Fregq. Beg. Dur. Max, Peak
mc) Type (UT) pur. {UT) Flux  Obs. Max, fac)  Type un (Min)  (UT) Flux  Obs.
9530 8 1730 25 1745 13 NRL
3200 6 130 25 1745 58 NRL
200- 9530 2 1720.3 27 1721 27 NRL
50 3200 ¢ ms 7 1721 62 | NR
1 1739 155 1744 8 L
3750 CD 0521 8 0527 (12)  Nag
ECD 0440 15 0440 39 Irk
9500 SD 0156 2 01562 559 ™
3750 €D 0200 30 0202 (10)  Nag
2000 CD 0200 15 0204 (10) Nag
1000 CD 0200 15 029 (320) Nag
sD 0900 3 0901 57 Sim 9400 SD 0905 143 0907 375 HHI
9400 SD 1327 12,9 1330 408 KHI
1500 SD 1329.7 1.3 1330 141 Hu
600 CD 1329 6 145 Ue
545 FD 1329.5 5 85 Ner
167 SD 1325.8 0.2 <100 NBS
600 ECD 1345 1.5 70 Ue
9400 CD 0952 178 1012 1083 HHI
1560 CD 1005 30 1013 812 HHI
600 ECD 1025 1 93 Ue
53 CD 1001 9.5 1010 15 Pra
9500 SD 2122 3 2123,3 507 '3
9500 SD 0748 8 0751 2140 Tk
3750 SD 0746 10 0750 (1050) Nag
2000 CD 0747 9 0751 (500)  Nag
SD 2339 0.4 >280 Ner 9500 ECD 2321 7 2323 2960 T®
150 CD 2323 >8 2322 (2300) Nag
2000 CD 2320 9 2323 (580)  Nag
1000 €O 2322 7 2323 (38)  Nag
cD 0915 4.5 >500000  Ner 9400 CD 0914 28,5 0915 928 HHI
3000 CD 0914 185 0916 1484 HHI
1500 SD 0915 15.2 0916 > 925 HHI
810 CD 0915 42 0918 > 320 Cra
545 CD 0915 17 0920 > 500 Ner
169 CD 0016 10 >92 Irs
i cD 1048 9400 CD 1646 12 1648 383 HMI
20 pt lotes o8 Teo0 | der 1500 CD 1647 84 1850 248 HKI
' ' 600 CD 1€44.8 4.8 83 Ue
546 SD 1648.5 1.5 230 Ner
cD 1653.5 4.5 220
167 ¢Cp 1648.1 3.0 1649 > 1000 —
cD 1653 8 1686 >1000 ’
AL 1640 3 ——men,




ECLARCAP ABSORPT.ON

GEOMACGNETIC STORMS

Onset T e Rise Int. Start No. of Sta.  Max. Event
Day uT wPEAK Dur. ®B) Ots. At Day uT Dur. Type Int.  Reporting  3-Hr Kp| No.
Mar.
12 11-- 0.5d g m 2 I 47
25 0130 0.9d g m 5 5 54
26 0842 4,3d Sc ms 8 18 55
. Apr,
\* 09 00-- 0.5d g m 3 8 61
Y
:
§
) .
Ej ot 'm - [} (]



FLARE DATA SHORT-WAVE HADIG FADIOUTS .
Event Gr. Beg.  End Max. Number of Beg.  Dur, No. of
No. Doy umn (UT) (U  Imp. Position Observations Type Imp. (UT} {Min)  Tudex Obe.
April
63 09
64 11 2145 2205 2150 1+ S16 E35 1te) -
65 13 *0830 0935 0840 2 N27 E19 16(3c) s Z 0835 25 5 5
66 14 1824 2002 1830 % NO8 wi4 2(2¢) SL 2- 1823 62 5 7
67 22 1130 1300 1- N17 wi8 3(lc) *3 3 1116 54 5 10
68 23
60 28
“May
0 02 2355 0114 0015 1 N15 w48 4(2¢) Su. . e 0000 42 5 3
03 "
7 04 \
72 07
73 08 4252 2346 2257 2+ N21 EB83 3(3c) s 2 2258 22 5 12
94 09 *0123 0212 0150 2 N20 E78 tn)
5 09
76 10 *2102 2610 2140 3+ N18 EA47 b,50) *SL 3+ 2110 5 1
H
m 1
78 11 *2006 2150 2.30 3 N0 E41 4(4c) ] 3- 2015 67 5 9 ¢
!
H
H
!
i
4
i
1
3
;
§
;
m 1 {
80 12 ‘
H
s
——— . ;



10 CM EVENTS _

PLAGE DATA

Beg  Dur. M Peak }gl?:e CMP Aver réi:cb No. of Age 1 Ident Mt. Wil
e (U Min) U Fl Obs. . . 0. ge in ent- :
Type  (UT) (Mtn) v ix No. Gr.Day Lo Lat. Int, Area Flares Rotation fication Type
2 21465 4 21474 35 OT 5088 135 100° Si6 3.5 3000 21 2 5053 _4,5/04
SsD 0830 16.7 0835 314 HHI 5093 Lrt
3 1823.5 30 1841 15 OT 5090  13.5  108° N10 3 2500 11 4 5052 £3d
cD 1115 10 239 Ner 5098 20,5 17° N9 25 100 10 5 5060 476,/,
{part of)
#5120 30 251° N4 3 - 2000 39 i New d,/zﬁ/
. May
2 2248 1 22485 141 #5148 15 53° N14 3.5 14000 97 5 5095 iy
*2 2254 18 2257 2200 } OF )
4 212 >30 20 -?g,,
MF-
5148 See Sp’
*5133 095  126° S14 3.5 2500 49 3 Part of A o
5089
*GB 2100 >160 2148.5 2500 OT 5148 See Sp.
*6 2010 40 20215 200 £148 See §)
4 2050 >180 50
¥
L
1
e 5147 12 03° N6 3 8000 47 1 5083 48,




TABLE Vil

SPUT DATA
Area
g CMy When iGreenwich  Mt. Wilson
Gr.Day Lat. H Seen Data) No.
144 216 20, 7-20 1404y
137 N10 (15) 7-18 14046
211 N18 {15) 22-27 14079
29.8 N14 24 - 14090
May
' 148  N16 s &-21 1300 14121
14.9 NS08 %) 8 -20 122
16.0 N18 (15) 16 - 21 141
16.1 N17 {25) 9-21 125
Nata fcr Lvent 73
4 ©2.3 S15 15 4-15 14106
1 Data ‘or Event 73
ot Data for Event 73
£ 12,0 N2§ 14 S-17 14114
A
‘ - ’ ' ' ’

¥



1959 (CONTINUED)

DYNAMIC SPECTRUM DATA

Event
No.

1 and Coat.
Time/Int.

m n v
Time, Int, Time/Int. Time, Int. Obs.

62

5

66

67

k(1)

n

72

3

7“4

5
%

kil

ki

"

80

C2248-
2249/3

C2256-
2300, 3

1.2321-
SPo125,1

ls2248-
> 0130/2

182200-
2310/1

C2036-
2058/3

£2146- 2149- H
2147.2 2154,3

G1823- 1824- H
1826/1 1824,3

g1845-
184671

b2357/1 *0012- H
00112 0022/3

G2243- 2259- H,M
2249/3 2319/3

6225:/ 3

G2346-
2347/3

§2350.2

g351/1

£2358/1

22104~ *2123- H
2105/2 214173+
b2107/1 *211¢- H
§2108,2 >0130/3
21112
b2114/1
€2116-
2117/3
Q2121
212272
g2124-
2125/2
§2143/2
52150/1

b2016/1 *2020- H
b2020/1 2039/3+
b2053/1 *2028-
g2054/1 2043/3
g2106/3
£2108/2
£2109/3
g2112/2
§2114/2
G2115-
211672
g2117-
2118/1
v2128/1
b2131/1




200 MC DATA

OTHER RAD'O DATA

580-
240

300-
50

300-
50

150-

58C-
5

280-

400-
28

Type

[otv]

=D

CcD

cD
<D

CD

Beg Dur., Max peo: At Freq. Reg. Dur. Max. Peak
[{3hy] {min.) (UT) Fhk 1, Max {mc) ‘Lype uT) ‘Min) uT) Flux Obs.
2150.6 4 2151.7 790 Hir 545 CD 2146.5 1 >350 N(H)
167 CD 2149.7 7.3 21535 > 100 NBS
9400 SD 0829 50 0u34 a8 HHI
1560 sD 0832 12 0840 232 HHL
600 CD 0831 K3 170 Uc
545 F 0832 4 0833 306 Mos
600 CD 1824.3 3.5 270 Ue
) %45 CD 1824.5 6 >300 N(P)
1115 1.5 580 Ner 9400 SD 1105 218 1120 265 HHI
1006 81 1116 605  Mos 1500 CD 1115 12 1120 243 HHI
600 SD 1103.5 0.3 65 ve
D 115 10 %
234 F 1110 10 1116 1400 Aop
0012.2 1.5  0013.5 3000 Tk 9500 SD 0013.5 1.5  0014.3 437 T
1800 SD 0057 0.2 43  Nag
167 CD 0010.5 2 0011.6 >100 NBS-
cA 0012.5 8.3 0013 >1000
2248 1 320 9500 SD 2255.5 3 2256.4 1600 T®
22555 10 1500 }  NQD) 2000 SD 2255 12 2257 (1600)  Nag
2346.5 0.8 320 1000 SO 2255 25 2257 (1100)  Nag
545 SD 2255 25 > 200 NG
167 sD 22415 1 22477 1000 NB
co 2255 13 2303 >1000 S
0155.5 03 3200 T
21142 1.3 21151 910) 9500 CD < 2117 >60 2149 2900 ™
2120 135 2148 390 ! Hir 2000 CD <2200  >100 2213 (1300)  Nag
2122.7 1 2123 1050 ) 1000 CD <2200  >100 2222 (1550)  Nag
545 CD 2104.5 4.5 >330 N
cD 2116 150 450 )
167 S 2107.6 0.2 >100
] 2111.8 0.2 2112 >100
cD 2115 >275 >1000 NBS
ECD 2115 6.9 2122 >1000
CA 2122 >18 2141 >1000
18 2115 2
2130 12 8o
2230 65 2310
]
2022 217 2027 1600  Hir 845 D 2013 30 100 NP)
187 ¢p 2019 46 2073 >1000 NBS
CA 2024 234 2040 >100
18 2036 4 2039 Men
2055 4 2058 ¢

4.VIll - 4R

7o\

Sy | o o T



POLARC AT ABSORPTION GEOMAGNETIC STORMS
Onset Time Rise to Start No. of Sta, Max. Event
Day uT Peak Dur. At Dav Hr. ('T)  Dur. Type Reporting  3-Hr Kp | No.
08 1828 T.4d Sc 18 63
23 1036 1.4d Sc ms 7 68
2 2. 1.0d € m 5 63
May -
04 2020 0.84 S m 6 il
07 21-- 0.84 i m s 72
May
11 0030 26h 170 18 B,L X
1n 2330 1.54 I ms 1y 8 79

‘/o'm: 40 7\



1959 (CONTINUED)

DYNAMIC SPECTRUM DATA

200 »iC DATA

foet  Fand Comtl 11! a v Freq. Range Beg. Dur. Max. Peak
N, Tore Int. Tinee Int. Time, Int, Tin.e Int, Obs. (mc) Type T (Min) n Flux Ohs.
1 0325- g03i2 0516 0525- S D 05123 1.3 05i2.5 1500
"0630 1 0515 3 525, 3 1630. 1 cD u15.3 0.8 0516.3 1100 Hir
70520~ CD 0320 11.2 0521 1800
¢521.5 2 CcD 0550 45 300 N(H)
82 I_1n progress 14171 1425- H 160-
~"1245- 1436, 3 50
1453 1
¢ .,2346.4- 2342- M
2341 2344 m
.2 ]
RS b3i0o 1 H
bo116/1
3¢ CcD 0706.9 0.2 470 Hir
8% *0407- s co 09 2 120 N(H)
01121
88
89 1238~ £1338- *1344- H. 280- cp 1338.5 i 136 N
1340 2 1339, 2 1353 3 50 co 1349 3 23000 N
Ly
91 GO056- *0102- H 150- Su 0059.6 2 0059.6 - HAW
0059, 2 0114 3 50 M 0143  >al -
92
93
94 ls in progress *0546- 8 M <0500 >360 139 Mos
0304-0615, 1 0550/1
95 1 in progres. b1622°1 *1714- H 50- ch 1650 25 50 1 wer
*1302- bl1647/3 1800/2 25 cD 1735 12 12
1900, 1 G1652-
1652 1
g1653 '2
b1706,2
96 g0249/1 *0247- 8 CcD 0247.5 2 0248 17300 Tk
0308,2
97

YT - S



TIPS,

OTE ER RADIO DATA

POLAR CAF ABSORP[ION

At Freq. Beg. Dur. Max. Peak On ~t Time Rise to Int.
Max. (mc) Tvpe (uT) ‘Min.)  (UT} Flux Ovs. Day uT Peak Dur. B} Obs, At
9500 ESD 9512 3 0513.1 1700 Tk
3750 SD 0510 5 0513.1 (570) Nag
2000 CD 0510 5 0513.2 (230) ‘Nag
1000 CD 0511 [ 0513.2 (240) Nag
600 CD 0511.5 7.5 90
cA 0519 15 20 | Ue
545 CD 0512 13 210 N(H)
167 SD 1416.7 0.8 >1c0 NBS
127  ECD 1427 1 1430 >30 Tok
9500 ESD 2340.1 1 2340.2 888 Tk
3156 SD 2340 1.5 2340.6 (1000) Nag
2000 SD 2340 2 2340.8 (640) Nag
1006 SD 2340 4 2341.2 {120} Nag
37150 CD 2105.5 6 0106 (34) Nag
2000 CD 01C%.5 2.5 0106.1 (38) Mag
9500 ESD 0704.4 3 0705.2 1200 Tk
3750 SD 0705 3 0706.7 {1280) Nag
2000 SD 0705.% By 0706.8 (815) Nag
1000 CD 0706 9 0707 (170) Nag
808 ECD 0706 15 Q0708 >140 Pra
600 D 0706 1 115 Ue
CA 0707 ] 79
536 SD 0705.5 4 0705.5 >145 Pra
231 CD 0705 8 0712 50 Pra
9500 SD 0403.8 1.5 0404.1 1750 Tk
3750 SO 0403 3 0404.2 (1750} Nag
2000 5D 0403 5 0404.3 (930) Nag
1000 SD 0403.5 6 0404.8 (430) Nag
545 CD 9404 14 150 NiH)
9400 CD 1338.2 12.8 1339.2 350 HHI
1500 F 1338.5 5.5 13385 258 HHI
808 CA 1338 12 1340 80 Pra
600 ESD 1338 7 67 Te
231 CD 1338 8 1345 55 Pra
168 CD 1338 2.2 >a8 Irs
CD 1344 5 >97 )
167 F 0053 T 0053 >100  nBS
9400 CD 1635 118.7 1652 83
1657 708 I HHI
1739.4 610
1560 CD 1644 103.5 1647.5 630
1648.5 861
1656 >1130 KHI
1722 254
1740 886
€00 CD 1646 20 360
CD 1734 35 400 Uc
CA 1822 38 -
545 CD 1647 18 >500
cDh 1735 20 239 I Ner
SD 1841 0.5 >350
187 Cb 1581.1 6 16585.7 >100 NBS
CA 1657 64 1705 <110
8500 ESD 0245.5 3 0246 1020 Tk
%000 SO 0244.5 5.5 (1450) Nag
1000 SD 0245 ? (478) Nag
545 CD 0045 4 > 1800 N(H)
L
4.Vl . 51 /=)



GEUMAGNETIC STORMS

Start Dur, Int. No. of Sta, Max, Event
Day Hr.(UT) (Min) Type Reporting  3-Hr. Kp] Mo
May
15 07-- 1.24 g ms 5 6 84
18 0400 0.3d ['1 m 1 5 a8
24 0540 l.4d Sc m 14 1 92
June
03 23-- 1.2d4 g m 2 5 93
11 0909 0.4d Sc m 8 [} 97
R
2’ eV - N



FLARE DATA
Event Gr. Beg. End Max. Num
No, Day T} (uT) (UT} Imp. Position Obse
May
81 13 509 0553  0%'5 2+ N22 E26 72¢)
82 13 al4l6 1438 1424 1- N1l E14 3(1c)
b1416 1435 1418 1 S8 EB4 4(1c)
c1422 1436 1426 1 S§13  ®=52 31
83 13 2339 2418 2341 o+ S07 E87 3(2c)
84 15
85 17 0104 0204 0110 1- N20 w26 2(2¢)
86 17 0700 0722 0708 1 N2l w30 4{2c)
87 18
88 N:]
83 13 1332 1401 1340 2 N2l w§? 4(1c)
90 21
91 23 0029 0113 0035 1 Ni4 E4 2(20)
92 24
June
93 03
94 03 0545 0554 1- Sl4 El2 1(ic)
95 09 1707 1900 2 N1? ES0 2(2¢c)
98 10
97 11

HITIN 9

M\



SHORT-WAVE RADIO FADEOUTS

10 CM EVENTS

ber of
rvationg

McM
Beg. Dur, Beg. Dur. Max. veak Plage CMP
urn (Min) Type (UT) (Min)  (UT) Flux No. Gr. Day Lo
0511 36 5148
a5148
b5156 20 347°
c5133
2340 10 *2 2340.3 >2.1 2341 880 5156
0107 100 CD  0105.7 1 0106.1 264 5148
0705 23 *CD 0705 23.1 0707 1277 5148
0404 S0 sP 0403.2 11 0404 440
1335 25 2 1338 5 1339.3 250 5148
4 1343 10 7
*5157 21.% 327°
6165 27 254
June
*5179 05 135°
1635 180 *2 1635 32 1652 2000 *5204 11.5 330°
4 1707 380 25
2 1707.6 5 1708.5 15
8 1716 12 1718.5 135
*2 1748 70 1739.5 1800
6 1841 25 1841.8 35
*SD  0245.8 13 0248 520

4.VIii - 5R



TABLE Vil

PLAGE DATA SPOT DATA
Aver, A-ea
Aver,  Max, No. of Age 1n Idents - Mt. Wilson CMP When (Greenwich  Mt. Wilson
Lat. Int. area Flares  Rotation fication Tyre Gr. Day Lat. H Seen Data) No,

See Spot Data for Event 73

See Spot Data for Event 73

508 2.5 4000 10 3 5103 bl occd 20.3 506 (15) 14-24 14138

See Spot Data for Event 75

See Spot Data for Event 82b

See Spot D. :a for Fvent 73

See Spot Data for Event 73

See Spot Data for Event 73

N20 3 4500 30 3 5105 ﬁaf,t 20.6  N23 (15) 19-26 S4tau
/,/,,e 21.C N16 (15) 15 26 139
N16 2.5 2500 7 2 5120 LAd 26.2 N4 m 20-23 14156
7 a. 26.7 N1l (15 25 - 30 163

Partly new June
s12 3.5 10000 56 1and4 and partly v LAl 04.5 sl 23 29-10 14173
5133 /5/,4 05.5  S10 16 30- 5 174
. N19 a.5 goou 69 4 5157 ,Lx,aa( 167 N21 15 10-21 14207
y vLrl 1.5 Ni7 23 1)-23 211

o

BTE s Ll

2y s -

SV IR




FLARE DATA SHORT-WAVE RADIC ! ADrOUTE
tvent GOr. Beg. End Mux Number of Beg. Dur. No. of
Day (t'T) (UT)  {JT) IMP Position Observations Type Imp. (UT) (Min)  Ingex Obs,
U § JR—
June
u8 13
99 16 +061f 0810 0628 3 ¥16 E15 1(4c) s 2 0623 34 5 9
160 18 *1130 1310 1145 3, N16 Wiz 9(2¢) s 2+ 1138 52 5 8
101 22
102 23
103 23
104 27
1 29
July
106 05 2330 2353 2343 1- NOY w23 3(2¢) 8 1 2339 1 1
17 07 0337 ¢ v 0339 1- Nig ES3 1{lc) G 1- 0312 55 1
108 09 1930 1957 N18 E67 s 1+ 1943} 81 5 7
115 2130 2 [NlQ E48 5(4c) 2040
2155 2320 2229 N21 ES5
109 10 *0206 1000 0230 3+ ~20 E60 10(6c) “SL 3+ 0200 190 5 9
110 10
il 1
112 13 *0255 0605 0410 3 Ni5 E18 i(lc} G 2- 0405 7 1
113 14 #0325 0901 0349 3+ N17 E04 18(6c) *S 3+ 0328 180 § 8
114 14 .
115 14 *1400 1730 1448 3 s25 EI7 14(%c) sL 2+ 1355 105 4 4 ?
i
?
116 15 éx
3
117 16 *1552 Jg45 1618 3 N4 w27 8(6c) 8 3- 1610 28 5 a ‘
o-p ﬁ
" w . » ' P 4 )
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10 CM EVENTS

PLAGE DATA ] .
Beg Max Peak YieM Aver.
" . € Plage CMP Aver.  Max, No. of  Agein 1denti- Mt. Wilson
Type (UT)  Dur, uT Flux  Obs, No. Gr.Day Lo Lat, Int. Area Flares Rotation freation Type
Sre Spot vt
5204
9 1053.5 45 15 5204 See Spr* Dat
*6 1138.5 15 1140 1225 t OT
4 1153.5 165 60
*5219 23 257° N13 3 10000 33 2and 3 5165 and “LGpk
5166
July
*5244 04.5 100° N1t 3 4500 45 2 5185 ?d V4
7
*5265 14 339° N16 3.5 12000 9 " and 2 5204 and dﬁf&
5218 » _2’ )
3 1810 >360 2110 50 5265 See Spot Dat
2 2042 20 20455 475 |
2 2112 56 2128.5 490
2 2218 18 2227 3G
*SD 0206 as 0224 >1300 Tk 5265 see Spot Da
SD 0254 2 0255.5 324 Tk 5265 See Spot .
. *CcD 0331 40 0359 1300 Tk 5265 See Spot .
¢
i
¥
1
)
I3
¢
¥ 2 1443 30 1445.5 85 OT 5273 17.5 263° 824 3 4000 12 2 5242 Aocd
doad
4 3 1610 a5 14 ] or 5265 See Syt D
g 2 1612,8 ] 1614.8 350
i vin ‘\ \



TABLE VIl

SPOT DATA
Area
CcMP When (Greenwich Mt Wilsor
Gr.Day Lat. H - Seen Data) No.
2 le- Event 95
2 fur Event 95
June
229 NO9 36 16-28 1700 14224
duly
- 04.2 NO7 (1%5) 20-10 - 14238
. 049 NI3 200 O1-1t 289
138 x20 13 9-20 1428
14.7 N17 2% -20 1400 =
a for Event 107
-ta for Event 107
ita for Event 107
uta for Event 107
17.4 825 7 11-13 14200
1.7 828 3 15-20 ’ L]

_ta for Event 107 -

PO L A TP

oo

PR

WS T T A ST HMT AL 07 gy < A, s ¢



1959 (CONTINUED)

DYNAMIC SPECTRUM DATA

Event | [ and Cont. m n v
wo. Time/Int. Time/Int. Time/Int. Time/Int, Obs.
%
9
100
101 | 10358- £0507- *0503- s
06081 05082 05121
102
103
104
105 )
106 *2338- s
2349/1
107 *G343.5- s
0345/1
108 | Intermittent m_1934- *2044- HS.»
1 1940- 32020,2 >2400/3
3211872 v2042/1
1 2240- £2045-
52609/3 2046/3
109 | i inprogress  Go210- *0222- s
Zocoo- 0212/3 0306/1
0209,2 MW_ in progress B
co2io- 0000-
0212/3 0343/1
1o
11
n2 10238.5/1 ’ s
£0249-
0250/1
©0251.5/1
£0254/1
13 | 1.o0401- *0338- *0401 - s
Sos10/3 . 0412/3 >0610/3
114
ns C1409- Glase- H
1 1335/2
1.1308- gl444/1. )
5 15111 glede/1 )
116
117 | 1 inprogress £1610/1 *1616- . HM
% all day g1615/3 1623/3
1622-1631/2  b1637/1 » .




4.Vill - 6R

200 MC DATA OTHER RADIO DATA
Fre~ Range Beg. Dur., Max. Peak At Freq. Beg. Dur. Max, Peak
{mec) Type wT) (Min) wn Flux Obs. Max, (me)  Type (Li2] {Min) T Flux Ohs,
9500 ESD 0624 10 0625 1140 ™
3150 C» 0623 6 0625.6 (1100)  Nag
2000 SD 0523 i 0625.9 (1150)  Nag
160 D 0625 7 0627 (56}  Nag
19000 ECD 1139 6 1139 2400 Gor
9375 ECD 1139 14 1139 2300 Gor
3000 CD 139 4 1140 HHI
1500 SD 1138 - 1142 1025 HHI
810 FD 1139 16 1140 219 Cra
600 ESD 139 n 145 Uec
45 CD 11335 1.5 60 Ne
D 1139 15 es T
cD 237 6 >35  N(H) 208 CD 2333 10 2337 ' Vor
167 D 2337.5 5.5 23385 >0 NBS
18 0 2331 6 2335 Bo
cD 0342.5 38 0345 >180 ©Osl
1 580- FU 1946 4 149 100 oOst 9400 CD 2219 13 2224 2N  Nag -
25 M 2023 110 - 2500 N(P) 3750 SO <2159 >6 2159 . @0) Nag
F 2319 an 2342 HAW 2000 CD <2150 >15 2159 T (265)  Nag
1000 CD <2157 >9 2201 ol
) 2219 75 2244 (290 o
545 M 2023 v 120
o 2103 % 1400) NEPH)
167 €D 1046 21 1958 >100 NBS
CA 2018 306 2138 >1000
18 2004 2
2007 1
2012 2
2035 >1 Bo
2045 10 204 -
2110 >305 RAW
D 0209 35 >500  N(H) 95¢0 ECD 0207 30 0224 14000 1)
3750 CD <0209 >3 0224 (6300)  Nag
2000 CD <o211 >9%0 0224 (3000) Nag
i 1000 CD 0209 100 0223 6000 Nag
! 600 CD <0244 »60 >252 Syd
! 545 CD 0208 32 1000 NH)
167 D 0210 >5 >1000 NBS
cD 0337 600 10000  N(H) 9500 ECD 0330 30 0349 3600 k1Y
- 31 CD 0330 100 0356 (6000)  Nag
2000 O 0331 125 0420 (8450)  Nag
1420 D 0330 i3 >1i4 Syd
1000 CD 0331 128 0422 20600 Nag
45 CD 033? 125 40000 NH)
, 1500 M 1443 32 1447 340 HHI
* 808 CD 1408 8.5 1409 > 100 Pra
s 600 ECD 1408 s 180 e
5 sD 1443 : %
§ 545 SD 1409 1 70 Ner
; 18 1442 ) 1449 McM
;
' 260- cb 1616 3 800 Ner 9400 CA 1603 58 1018 800 HHI
1 1800 CA - 1613 9.5 16158 670 HHI
' 600 SD 1614 8 100 Ve
: - 167 ©D 1616 4“9 1619 >1000 NBS
i
Y
, ¥
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POLAR CAP ABSORPTION GEOMAGNE {IC STORMS
Onset Time  Rise to Int Start No. of Sta. Max. Eveni
Day UT Peak Dur. oB) obs. At Day ur Dur. Type Int. Reporting  3-He Kp | No.
June
u 1330 >4 15 L
June
23 15-- 0.74 € ns 3 ¢ 103
27 07-- 1.7d € ms H 6 in4
29 o728 1.74 Sc s 1 3 s
July
10 0700  29h 360 160 B,.LK
July -
1 1625 5.2d Se ms 13 7 u
4 010  20m 2 190 B.LX
15 0803 1,44 Se ] 19 9 116

TIANER
:g i, i st
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FLARE DATA

SHORT-WAVE RADIO FADEOUTS

119

120

122

123

128

127

129
130

131

aata e

Heg. End Max. Numver of Beg. Dur. No. of
Date wn T ({13 ] Imp. Position Obseryations Type Imp. (UT) (Min)  Inrdex Obs.
16 *2114 243 2132 3. N16 w3l 4(4c) g 3+ 2118 177 5 11
17
1? 0520 0636 0626 1. N16 w40 1(le)
"
24
27 1224 1258 1229 2 14 ES0 9(2c) s 2 1228 26 5 6
27 *3050 2250 2115 3 N27 E26 6(5c) SL 1+ 2105 95 4 ]
29 1202 1408 1213 2 Nil' E26 8{4c) St- 2+ 1152 102 L] 1
29 2117 2243 2120 2+ H15 E22 3(3c) s 2 2120 45 4 11
31
Aug.
01 146 1754 1750  1- N15 w37 2(2¢c)
[
n 1203 1232 1206 2 N20 wat 3c) H
- i
14 0040 0326 0120 2 N1l E2? §Q3¢) *SL 3 0108 133 a

7

-

BRI AN s xSk s

apoms s T g .
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10 CM EVENTS PLAGE DATA
McM Aver.
Beg. Dur. Max, Peak Plage CMP Aver Max No.of A Mt. Wilso
. - . ge in Identi-
Type UT) (M) (UT) Flux  Obs. Data  Gr.Day Lo  Lat.  Int. Areu Flares  Rotation fication Type
GB 2118 D180 214 6500 OT 5265 See Spot D,
5265 See Spot D
July
2 1225 16  1228.5 1025' oT 52904 315 107° N13 X3 12500 79 Jand 8 5244, Lo pal
4 1201 60 18 5246 288l
and
5249
3 2100 110 2128 zol oT 201 295 134" N25 2.5 4000 13 1 New - L /a,t
2 2107 10 - 2111 L]

2 1158 20 1209 325 ' oT 5294 - - See SpotT
4 270 55 ’
o 22115 10 21193 790 5204 i ’ See Spol:
+ 15 ss 2s | OT P

.
5292 315 107° N38 3 1500 1 2 5241 e Lra
3 1743 30 1755 12 oT 5208 30 1277 W4 LS 200 2 1 New ;.z(oac
oo R B A/J
” Avg.
2 1205 2.8 1200 120 | or 338 10 342° N18 3 12000 52 K 5265 ,,_z
] 120725 13 [] . :LL
X
' #5328 16 363° N4 -3 0000 48 Y 5280 ) 284
Pt
. T
— > L
. “ - v ! -
4V - 7L (

Ty




TABLE Vill

SPOT DATA _
Area
CMpP Whe, (Greenwach Mt Wilson
Gr.Day Lat. H Sein Data) No.
ita for Event 107
ita for Event 107
July
31.0 NO5 9 24- 1 14219
315 N1i1 22 24- 6 160C 320
29.4 N24 20 2- 5 14314
-vata for Event 123 £
:
Jata for Event 123 . —
-
) - &
&
. 5
- g
318 N36 13 24- 5 14321 g
29.2 Ni1g 3) 1- 4 14336 N i&
30.0 Ni4 5) 30-31 333 &
' 4
#
: .
Aug. %
098 N2 . 26 3-16 14343 s
00.% N26 10 314 I 3
11,3 N4 15 4-15 348 - - - M
16 - N2 1% 0-22 : 14356 . ,
16,7 N1% (%) e-.22 ) %57




1959 (CONTINUED)

DYNAMIC SPECTRUM DATA .
Event § 1 and Cont. m 1 144
No. Time/Int. Time/Int. Time, Int. Time/Int. Obe
118 1 in progress §2120- *(2121) 212,- H.S,M
$2241-0440/1 2121/3 >2543,3
€2122/3
b2244/1
b2349,2
b2352/2
119
120 *0602- s
0606/1
121
122
123 c1231- g1225- MH
1237/m 1230/m
gl231-
1237/m
124 C2107- ©2107- *2118- HM
2112/2 2108/3 2126/2
z 1_2106- g2110-
S2130/1 2111/3
211672
B ©2118/1
g2122/2
25 M
126 C2118- ‘G2118- | - HM
2120/1 2120/3 =
1.2117- b2120/1 :
) 521303 . ge123-
2124/1
§2125/2
»2127/1 at-
€2129,2
- 127
128 C1745- v1746/1 *1754- H
- 1747/3 b1747/3 1810/2
- 1,1746- b1748/2
1755/2
. 1,1759-
2400/1 .
120
= 130 §1206- *1312- M
Y 1207/m 1215/m
- . ) - 13 1,0141-
. >*o419/1
. v | T - T
“ v ¥




200 MC DATA OTHER RADIO DATA
Freq. Range Beg. Dur. Max. Peak At Freq. Beg. Dar. Max. Peak
(mc} Type (uT) (Min) T Flux Obs. Max. (mc) Type (un {Min) (L] Flux Obs.
580- cD 2120 250 1100 N(H) 9400 SD < 2207 >45 (640)  Nag
25 2000 M <2201 >65 2350)  Nag
1000 ™ <2204 >65 (6500)  Nag
515 CD 2114 165 5500  NH)
167 CD 2121 2 2121.6  >1000 NBS
CA 2123 >287 2124 1000 |
18 2128 4 2131
2135 5 2139 | McM
2144 11 2151
600 SD 0605 12 77 Ue
231 S 0536 1.5 60 Pra
127 CA <0600  >i20 0630 30 Tor
cD 1225 5 >700 Ner 9400 F 1232 19.6 1235 403 HHI ;
3000 CA 1218 309 1228.6 HHI :
1500 CA 1225 45 1228.5 570 |
1234 500
808 CD 1225 8 1235 85 Pra
600 ECD 1226 13 35 |y
. SD 1250 12 70
545 CD 1225 12 400 Ner
234 CD 1226 245 1228 4000 Aop
167 CD 1225 3.8 1227.8  >1000 | nes
cp 1228.8 8.2 1229.5  >1000 )
127 ECD 1225 7 1220 150 Tor
23 F 1225 48 12277 >2000 Aop
18 1225 5 1228 McM
90- D 2107 3 >450 N(H) 208 COM <2100 >4 2108 > 04 Vor
25 167 CD 2107 & 2110 >1000 | w
CA 2115 32 218 >1000 BS
18 2106 4 Bo
cp 1205 25 75 Ner 9400 FM 1201 53.3. 1208 338 HHI i
3000 1159.6 40.4 1209 HHIL i
808 CD 1158 175 1207 180 | Pra i
cA 1230 15 1236 105
600 ECD 1156 18 160}y
cA 1214 99 115
545 SD 1159.5 4 25 | ner
sD 1205 9 90 |
167 €D 1208 27 1221.3 >100 NBS :
cp 2120.5 6 3450  N(H) 545 SD 2121 4 40 N
167 <D 2117 3 2119 >1000  ypo
cA 2120 8 2120 >100
18 2116 4 Eo
- !
140- 18 1745 5 o
45 !
;
cr 1206 1§ >630  Ner 9400 F 1202 7 1208 313 HHL
3000 F 1204.8 45 1208.8 304  HHI
1500 F 1205 64 1208 340  HHI
. 600 ECD 12083 7.5 90 Ve
) 546 CD 1208 Y 20
€ 1210 3.8 s | Ner
24 Cp 1308.1 23 13061 3000  Aop
167 8 1212 1.8 12128 100  Nas
cD 0140 65 190 N(H) 9400 CD 0130 100 033¢ . (50)  Nag
3780 D w0 88 0324 ~.__. (80) Nag
3 2060 CD 0130 80 0238 _ (108) Nag
1000 F.CD 013y 90 0330 (438) Nag
~Bdb  CD 0130 1) 189 N@)

Ao 7R




POLAR CAP ABSORPTION GEOMAGNETIC STORMS
—— ——
Onset Time Rise to Int, Start No. of Sta, Max, Event
Day uT Peak Dur. (DB) Obs. At Day uT Dur, Type int Reporting  3-Hr Kpf No.
July
. 17 0000 10h 67 170 B,L,K
i July
17 1638 2.2d Se s 18 9 121
. 24 09-- 3.1d g m 3 5 122
i
¢
i
H
!
£
i
: .
B Aug.
06 09-- 0.5d g m- 1 5 120
- 3 ’ '




FLARE DATA SHORT-WAVE RADIO FADE OUTS
Event Gr. Beg. End Max. Number of Beg.  Dur. 49, 0f
No, Day UT) (UT) (UT) Imp.  Position Observations Type Imp. (UT)  (Min) Index Obs.
Aug.
132 15
133 16
134 17 0328 0348 0335 ! N14 W15 3 s 2 0330 30 5 4
135 17 1218 1248 1230 1+ N1§S w20 6(1c) s 2+ 1220 22 5 6
136 17 2046 2113 2048 2 N4 wa7 4(4c) s 2 2048 24 5 7
i 18 *1014 1350 1030 3 N1z w33 18(7c) *5 3 1025 120 5. 5
138 18 %
139 20 )
140 2%
141 23
142 25
143 28 0027 0128 Joose{ 1 N1l ETL 8(4c) SL 2+ 0028 168 5 4
0113
144 28
145 28
148 an 1850 5084 1810 1+ N10 E1l1 4(4c) SL 2+ 1858 64 5 8
Sept.
W 0
148 ol 1923 2+ Ni2 E60 3(3c) s 2 1946 13 8 4

2216 1938

[N




10 CM EVENTS

PLAGE DATA

McM Aver,
Beg.  Dur.  Max. Peak Plage  CMP Aver  Max. No. of Age in Ident- Mt. Wil:
Type (UT)  (Min) (UT) Flux  Obs. No. Gr. Day Lo Lat. I Area Flures Rota.!m tication Type
D 0329 3 03312 362 Tk 123 See Sp
*$D  1218.7 5.6 1221 681  HHI 5323 See Spr
2 20465 7 2048 90 5323 See Sp
s 20835 10 4] or
¥
*GB 1025 23 1030 985] N 5323 _See 8
1048 75 er
Aung, .
*5320 20 '210° NO8 3 €500 36 1 New L84
+5336 25 144° N18 3 9500 34 1 New )
Sept. o
*5344 015 45° N0 3 8000 55 4and 1 5310 aud t,;yj;
_ Zy
‘r
*ESD 0115 20 0120 1520 Tk 344 i See ;-
J
Aug,
*5340  20.5 97° §s12 3 4500 42 1 New L4
8 1853 4,5 18558 28] . 5744
2 18585 19 1908 207 See »
Sept. :
s les Sala 2088 50 or 534 055 382" N15 18 1200 2 ‘ Part of de
- 10818 415 3000,8 4 8315




TABLE Vil

SPOTDATA
N Area
“on CcM: When {Greenwich  Mt. Wilson
Gr. Day Lat. H Seen Data) No.
1 Dat> wr Event 131
1 Data fuor Event 131
ol Data for Event 131
ot Data Event for 131
Aug. B
To20a No6 20) 13-26 14360
Y 25.2 N16 @25 18-n 1200 14378
Sepr.
A 01.0 NO9 15 25- 17 14399
£ 0.0 N1 11 26- 7 400
ot Data Event for 143
Aug.
72 288 312 14 2. 4 1500 14389
0t D:ta Event for 142
o Sept.
0s.2 NIy ¢ 31- 17 14414

RPN

LN

i3
I

@
g NSRS boaes s g o 4y

3 'e‘




1959 (CONTINUED)

DYNAMIC SPECTRUM DATA

Event 1 and Cont. i1 n 134
No adme. Int, Time, Int. Time Int. Time int. Obs.
Bt
133
134 £0329,2 *0334- s
G0330- 034172
03322
135
135 C2048- $2047.6/m  =2052- MH
2050,3 £2047.8- 2054/m
ls in progress 2051/
all day
137 g1124.2- ©31125.9- ® 1353- HM
1125/5 1129.3/5 22433
b1135/
138
139
t40
141 Continuum
Radiation Aug. 23-
Aug, 27
142
143 1_ in progress £0030,1 *0039- #0055 HS
3 all day £0031/2 0127,2 0330/1
b0038;1
144 i_inprogress il “in pro- Il in progress IV in progress S
s s
gress
145
146 . 13474 m_ in pro- *1859- H,M
*1924/2 * gress all 19163 ’
day
g1844/3
b1852/3
- g1853-
‘ 1855/3 i
g1857- .
1859/1 .
G1859-
1917/2 .
Glo17- |
1018/3 [ -
|
17 i
148 C1958- m, in oro- *1914- H i
2001/3 gresg all 1950/3 H
I’ in progress day *1939- .
all day b1923/1 1945/3 R
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200 MC DATA OTHER RADIO DATA
Freq. Range Beg. Dur. Max. Peak At Freq. Beg. Dur. Max. Peak
mc) Type [LiFy] {Min) wn Flux Obs. Max, (mc) Type un (Min) [Chy] Flux Obs.
cD 0325.5 3 >350 N(H) 9500 CD 0329 5 0331 4% T*
cD 0330 1.8 03312 1400 37150 CD 0328.5 4 0331.1 170) Nag
(o] 0334.3 2 0335.5 2600 2000 F 0317 18 0331 67 Nag
1000 F 0328.5 6 0333.8 (80) Nag
600 D 0329 5 0331 120 Syd
545 CD 0327 3 500 N(H)
cD 1219.5 4.5 >650| o 9400 CANX 1211 38.7 1221 485 HHL
D 1225 2 2650 2800 SD 1219 67 1221 335 ot
808 CD 1219 6 122. 156 Pra
600 CD 1219 5 235 Ue
545 ¢D 1219.5 H 120 Ner
234 CD 1220 7 1225 3500 Acp
167 CD 1219 s.4 12208 >1000 NBS
CA 1224.4 4.6 12263 >1000
18 1220 4 Re
cn 2045.7 1.3 20465 460  Hir 600 F 2042 2 52 Syd
sh 2047.6 1.2 2048.8 HAW 545 CD 2048 2 110 N(P)
cp 2049 1 >600 N(@) 167 CD 2047.6 4.2 2048.2 >1000 NBS
M 2052 855 2202 HAW CA 2052 §3.2 2055 >100
18 2047 3 Re
560- CcD 1025 11 1033 4800 Osl - 19000 ECD 1025 20 > 2000 Gor
210 cD 1029 120 >600 Ner 900 CD 1022 1123 1030 933 HHI
1500 CA 1025 63.5 1030 S HHI
808 CD 1025 45 1032 175 Pra
(o] 1245 25 1303 150
60 CD 1025 85 610 Ue
45 CD 1029 120 $50 Ner
178 CD 1040 50 1129 254 Kis
23 o 1030 2.5 10305 2000 Aop
140- (o1t} 0031 16 0032 245 Irk 9400 CD 0030 25 0041 :(uo) Nag
50 3150 ©D 0024 30 0041 (540) Nag
2000 CD 0029 25 0043 (250) Nag
600 CD 0027 25 004l 79 Syd
cD 0116 . 15 0123 200 N(H) 9500 SD 0120 20 0122 1040 13
2000 CD o111 30 0.1 (2250) Nag
. 545 CD 0114 15 410 NH) E
18 0113 17 HA
580- CcD 1855 30 450 N(P) 545 €D 1900 17 >250 N(P)
330 187 Cb 1853 39 1917.5 >100 NBS
§g~ 545 CD 1927.5 32 >300 N(P)
- ,
30 ¢
- —4NVII - 8R

e



POLAR CAP ABSORY FON

GEOMAGNLTIC STORMS

Rise Int. Start
to Peak Dur. ®B) Day uT Dur. Tvp Int.
Avg.
15 12-- 0.6d4 € -m
16 H04 3.2 e ms
-
T
i
-
.
15
3
20 0412 4.44 Sc ms
3
3
1
]
3
i
]
;
3
3
li
]
Sept.
o1 04-- 1.4d4 g m

Max. Evest
3-Hr. Kp § No,
6 132
8 i3
6 - 140
147




Fi-ARE DATA

SHORT-WAVE RADIO FADE OUTS

A7/ A

N FS— L
PR ‘e B, X0} Max, Number of Beg. Dur. Nu. of
- D T ary AT f1ap. Pusition Observations Typs imp. (T (Min) Index Obs.
sis 2
LS 22 o260 9934 6745 2. N1 wio 13:6¢) SL 2 0725 73 5 2
131 22 S 19 2 N25 W77 813¢) s 2 1603 26 | 3 9
332 2 o421 B3:. %I 1 N25 was 3n3c: *s 3 0422 20 5 5
13
] i3 1a3v 1614 1558 i N1l ws2 43¢} 3 1 1558 27 3 2
i
- ¢
H
153 i 2137 2211 2290 - N4 EO1 360 s 1. 2115 45 1 !
s i3
13 21!1.)' 2 2125 1- 513 W63 3(3c)
HY it
15 1s
i 25
11 1 |
172 23 -
Ot - )
11 s
14 ul .
163 03
1t o6 1305 1448 1421 2 N30 E64 8(4c) s 1 1420 23 5 8
W | ) -
156 b )
HuA 17
170 17
174 20 G 1- 0005 29 1
1392 <
17 24
174 k3!
175 02
174 04
117 i




10 CM EVENTS

PLAGE DATA

. McM Aver,
Beg. Dur. Max. Peak Plage CMP Aver. Max. No. of Age 1n Identi- Mt Wil
Type UT) (Ma}  UT} | Flux  Obs. No. Gr. Day Lc Lat. Int Asea Flares  Rotatien  fication Type
CD 07344 258 0741 430 HHI 5344 8¢ S
Aug.
6 1603 8 160%.3 120 oT *3339 7 167" Ni6 3 8000 44 2,3.and 4 5792. 293. ,Z d
5 1611 20 -8 234, 258 7y
dp/ .
*ESD 0420.5 2 0420.5 6850 Tv 3339 Ser Spr
sD 1557 3 238 Ner 5344 See Sp:
Sept., -
2 2157.5 3 2159 i35 oT 5360 . 115 272° NO8 3 7000 18 i New La P
- Y
L o< pe
5367 10 144 16 3 1200 10- 1 New d,glp.
)
* .
Oct, )
5408 11.5 250" N31 3 1000 21 1 New . ¢/6ﬂ
K - 5405 - 08.5  276° NO5 - 3 300 23 ? 5360 - A
*ESD 0150.8 2 0i50,9 543 ' ‘Lp'
ESD 0222 1 02222 6oo | T<.. -
:
- *ESD 00125 3 0012.8 U - 3
i
4
. h
i :
Nov,
- *5452- Si9 3.5 4500 44 1 New

11 104°

PR 3
“ .

4.Vl - 9L




TABLE Vil

SPOT DATA

- Area
an Cmp - When (Grecuwish Mt Walson
Gr. Day  Lat. H Sren Data) No.
t Data Event tor 143
Aug.
2¢.8 N16 12) 20 - 26 14382
[ 27.3 N1& 11 21- 2 386
< 27.4 N24 25 25+ 3 396
4 Data Event for 151
-t Data Event for 143
Sept.
2 10.3 NO4 15 4-15 14423
‘ 114 NOS 35 5-16 425
L4 11.8 N13 11 5-15 426
IJ: 09.9 S18 {20) 10 - 15 11436
O.t. . -
4 1.6 N29 20, 6-17 14490
F¢ 08.3 NOS (10) 2- 8 14483
L 08.7 NOS {15) 4-14 487
! Nov,
Y/ 1n.2 s17 (2%) §.17 1100 14543
b
5 ; :
B ‘ - ", g
At 7 Q2 (
1 - e {

S m e sy

O, A,

R s

P




1959 (CONTINUED)

DYNAMIC SPECTRUM DATA
Event 1 and Cont. m 1 v
No, Time, Int, Time int, Time/Int. Time, Int. Oba.
149
150
1351 G1605- *1608- HM
1608/2 1615/3
G1611-
i614/3
152 ls in. progress ms in pro- *0424.5- S
all day gress all 0438/3
day
G0422-
0423/3
183
154 C1557- £1553- *1603- HM -
1559/2 1554/2 1610, 2 -
g1555-
1556/1
G1556-
1600/3
g1601/2
g1602/2
G1€03-
1604/2
155 ls in progress G2157- *2204- H
all day 2159/3 2205/2
156
157 *2124- H
2127/2
*2135- ,
2144/3 -
158 !
{
¢
159 .
160
161 i
162 i
163 i
%
164 !
|
165 I
166 ‘
167
168
169
170
1 ) :
172 . - ‘
173 N
2
. )
1-74 i
178 . ~ ul
176 %
3
XL . : ~




200 MC DATA OTHER RADIO DATA
Freq. Range beg. Max, Peak Freq. Beg. Dur. Max, Peak
(n’;c;‘ ¢ Type wn Dur. (UT) Flux Obs. At {mc) Type un M) un Flux Obs.
CA 0726 8 0728 32 AB 9400 CD 0737.2 33.4 0742.4 355 HHI
cD 5136 10 0743 320 Hir 3750 CD 0737 10 0741 (180) Nag
cD C742.5 4 >300 Ner 2000 CD 0734 11 0741 (245) Nag
1500 CD 0739.5 5.5 0742.4 388 HHI
1000 F 0725 26 €740 1170) Nag
810 c¢p 0724 27 0740 >305 Cra
600 CD 0726 24 248 Uc
545 CD 0739 H) 200 Ner
350- co 1605 ¢ 1610 1500 Osl 9400 Ca 1603 13.2 1605 150 HHI
20 1500 CA -1603.4 8 1606 284 HHL
606 SD 1605.3 6.5 ic8 Ue
545 CD 1605 4 25 Ner
167 CD 1609 2.1 1610 >1800 NBS
18 1605 2 Bo
ECD 0422 8 0423 3400 Tk 9500 ECD 0421.1 3 0421.1 981 Tk
2000 SO 0421 3.5 0422.2 (385) Nag
1420 ESD 0420 5.5 0421 175 8yd
545 CD 0421.5 3 >550 N{H)
250- FD 1556 9 260 Ner 167 Cp 1555.6 4 1557 >100 NBS
100 F 1601 17 1606 >100
18 1554 6 McM
180- 157 sp 2203.6 0.9 2204 >100 NBS
7% -
85- . 18 2107 2 . Bo .
25 R
60-
35
i |
i
i
i
- i
!
536 5 1118 1 50 Pra i
j
’
i
i
s
~ 1]
FD 0008.5 3 400 N(H)




. POLAR CAP ABSORPTION GEF AGNETIC STORMS
PO N
Onset Time Rize Int, Start No, of Sta, Mux
Day ut to Peak  Dur. oB) Obs. At Day uT Dur. Type Int. Heporting  3-Hi Kp
Sept.
02 0400 ~ 48 B
H
7
:
3
i
¢
:
B
£ Sept.
t 03 2159 2.6d Sc ms 16 7
3
1
N
15 1-- 0.8d g m 1 5
17 17-- 0.4d 4 m 3 8
§ 18 10-- 1.3d g m 4 6
20 02-- 2.9d (4 m~ 13 7
23 05-- l.4d g m 2 >
4 25 00-- 1,04 I3 m 1 [
Oct. R
oL 04-~ 1.5d ¢ m 7 - 5
0 o 16 . ¢ ma 10 7
05 -i2000  1sd g ms 7 6
Oct.
06 1530
17 06-- 2,0d g m [ 5
- 25 0-- 1. g ms 2 §
20 2347 1,24 Se ms . [
31 0900 1.8d g ms 4 [
Nov,
02 0646 2.0d g 5 8
04 0448 1.4d g m 6 -]

Event
Now

S

183

156

158

159

161
162
163
164

165

167 -

170

172
13

174

175

176

~—




FLARE DATA

SHORT-WAVE RADIO FADZ OUTS

Event Gr Beg. End Max. Number of Beg. Dur. Nu. of
No, L Day (U LTy (BT) Imp. Position O'mervatinns Type Irw,  (UT) (Min) Index Obs,
- s —
N
178 1
179 14
180 18 SL 2- 0035 65 1
181 21 1734 1940 1746 1« N20 w30 3(3c) G 1 1750 42 1
182 23
183 26
184 26 0923 1110 03937 2. s15 w117 1(2¢) S 1+ 0930 46 3 2
185 27
186 28 *2006 2130 2018 3 N12 E31 ~(3¢) 8 2 2010 35 5 9
187 29 1816 2ulg 1848 2+ NO9 EI18 4(4c) s 2+ 1843 59 5 9
148 30 0247 035 0250 2+ NO8 E16 1 s 3- 0249 31 5 5
189 30
140 30 *1720 1906 1744 3 NO7 EO06 5(5c) s 3. 1735 47 5 9
Dec,
191 01 1456 1622 1533 2 NO9 W06 3(37) SL 2+ 1512 61 -5 9
192 ot 1638 203§ 1709 2+ NO® WOS 4(40) *S 3 1706 115, 6 10
183 02
194 02 1219 1412 2+ NO7 Wié 2 8 24 1246 76 ] [}
195 08 -

by




10 CM EVENTS

. McM
. Beg, Dur. Max. Peak Plage CMP
Type (UT) Min)  (UT) Flux  Obs. No. Gr. Day Lo
Nov
5461 19 89"
5468 26 357
*CD 0928 14 530 Ner 5467 24,5 16°
;
}
H
: Dec,
c 2 2010 15 - >225 *5476 0L.5 284°
4 2025 >0 - 20 } oT
2 2029 7 "0315 17
H
3 1820 110 - 18 } oT 5476
6 1843 2 - >175
/
;
: *CD 0247 9 02525 1228 1k 5476
& 2 1747.8 18 - >175 3 5476
% 4 17458 60 2]} OT
3 <1522 >330 - 50 OT 5476
5476
] B
2 1248 12 12478 878 } or 5476
4 1287 170 38

Lat

N6

s13

NO7

PLAGE DATA

Aver,

Aver, Maxy,
ut, Arva
3 1600
3 1500
2.5 3500
3 8500

No, of

64

Agean

Flares Rotation

land 2

2and 3

ldenty-
ficatien

New and parts
. 0429 and 5427

5439 and
part of

5437

5438

5443

Mt Wil
T

lf’klﬁ(‘/

Sl f
nle
L84

* ’,/j/('

Ser npol

See Spat

Sre Spot
Set Spu

See Spo

See Sp




TABLE Vil

193 h3 L]

P ~i3
26,1 N2
22 po{¢ 13

2142 S18

JALIN

ol Nuv

Vet Eugent for i8S

data L Jeent 10

Yata ier bvent 13v

wota lor Event 186

.Data tor Event i8b

as 22 - 30

23 28- ¢

1400

SPOT 1aTA
Whet forvecan b Mt Walsorn
1 Leer Datay N
12) 12.23 14557
z. iv - i Her 13587
13, 20- 1 563
1 25- 1 370

1423

[ERREN

o~

ige

e

Uo, oma ten N prge o

A\’?“'L-’!‘h

wi
B

3

i

el




1959 (CONTINUED)

DYNAMIC SPECTRUM DATA
Event | 1ard Cont. m un v 1
No. Tiun< Int, Time, Int, Time, Int. Time. Int. Obs. [}
1713 C0533- £0633- *0657- s
0639 1 0639 1 0714, 2
£0640 2
£0F43 1
179
180 ls in progress €0030.5, 1 *0043- s
all day 0036, 1 0044, 1
181 1_in progress *1741- HM
5 all day 17523
182
183 -
‘184
185
186 C2014- G2012- *2017- *(2013- HM
2019,3 2015/3 2045/3 2050/w)
1.2013- £2016-
520241 2017/2
£2018-
201972
£2020/2
- - 2025-
2026/3
B 203172
187 1.1851- g1843- 1854 HM
S1957/1 1844/2 19043
£1845-
1846,2
188 1,0344- £0241,2 *0251- *0312- s
0442/2 20248;'3 0328/3 0350/1
v0252.5/2
189 -
5] G1738- *1741- *1739- HM
o e 174(,2 1810/3+ >2330/3
- o gl 741-
- 1742/3
- = G1743-
o . 1% 6,3 ’
191 G1513- " Gl2s8- *<1400- HM
1517/3 1400/2 - 2240/3
: 1_1522- Gi512-
- - - $2233,1 1515/3
G1516-
1519/3
. G1520-
- 1523/2
i 192 inprogress  gI720-  _ *1733- H -
- . ) 1730- 17211 1734/1
P . - - 174072 gl722/1
- . . . - G1725-
. 172211
- b1758/2
) 193 )
- 194 1,12%- *1250- *1305- M
B 1310/w 1283/3 2214/m
1_1430- o
’ %2314/ :
. i - I
“198 ) I3
R 1 T . o iy

e T T e T 4/[(7}7-'/4?, P i




Vien wAd e o A e

[PUTIo.

200 MC DATA OTHER RADIO DATA ___
‘req. Rauge Beg. Dur. M,ﬂ- Peak At Freq. Beg. Dur, Max. Peak
) Type (T (Min) T Flux Obs. Max, {me)  Type wun {Min) wn Flux Obs.
125-
cn 0930 30 0940 200 Sim 3000 CD 0926.2 20 0933.6 HHI
1500 CD 0926.5 20 0938.5 294 HHI
810 CD 0525 18 0928 425 Cra
545 CD 0922.5 x4 300 Ner
234 D 0932.6 0.2 0932.8 400 Aop
240- 545 CD 2027 7 250  N(P)
‘25 167 SD 2013.9 1.5 2014.1 > 1000 x
co 2015 1.9 >0 NBS
150- 545 CD 1843 10 200 N(P)
35 167 CD 1850 4 1851.5 >100 X
CA 1857 9 1902 >105 BS
o)) 0z47 12 >9000 XN(H) 9400 CD 0247 12 0250.3 (4050) .
ECD 0248.3 0.7 0248.6 850 ]“ 0300 130 03!5 Nag
ECD 0251 12 0254 6300 3750 Cp 0247 iz 0252.3 1750) X
0300 130 0313 Ak
2000 CD 0247- 18 0250.3 (2750) N
0305 15 - 0340 ae
1000 CD 0247.5 20 0250.5 (3450) Na
0308 10 0345 4
545 CD 0246 1 >750 N(H)
580- - — - 545 CD 1738 20 >300 N(P)
25 167 CD 1740 - .35 1720 >1000 NBS
CA 1815 68 1833 >1000 :
iso- - 600 ECD 1336 >90 27 Ue
150 167 CD 1513.5 5 1516.5 >100 NBS
140~
60
, 1
cD 1250 2.5 >1300 ) . o8 CL 1245 oo 1281 12
N . .- 80 0 Pra
- CA 1287 - 650 600 JCD 1245 4 428 Ue
845 S - 1281 2 2%0 Ner
M .0 1249.8 3.4 12514 4000]
.7 TeA 1287 363 14rq o) v

o "&'" '?."bl» hﬂ/«/?// )




- POLAR CAP ABSORPTION GEOMAGNETIC STORMS
Onset Time Rise Int. Start No of Sta, Max, | AYER
< Day uT to Peak Dur. OB s, At Day T Dur. T Int, Repertine 3 Hr Kpfao

“' Nov,

14 00-- 0.84 s ms 3 5 179

.

!.: 23 00-- 0.9d ® ms 7 [ 182
i 27 2351 1.24 Sc ms 18 s 185
i
i
i
£
s -

; B
<
L -

{

H
f
H
H

£
H

¢
i

H B

I3

£
I

£ .

i 30 0545 1.4d g ms 12 [ 149

g .

¥

4

€

Dec.
02 04-- 1.84 g ms 6 6 192
. v 08 0089 1.4 8¢ ms 16 (] 195

e



FLARE DATA SHORT-WAVE RADIO FADEQUTS

Event Gr Beg. End Max. Number of Beg. Dur. No. of
New Day {UT} [ih y} UT) imp. Position Nbservations Toe Inip. (UT) (Min) Index Obs.

Deco,
196 05 1215 1250 1221 2 N1l wo? 2(2¢) 8 2 1220 12 5 4
197 08 0116 0204 0120 1+ Ni, w39 2(1c} 3 1+ 0118 42 E] 3
128 08 0747 0839 3756 2 N2 w44 2(1¢c) s 1+ 0755 25 5 4
199 10 4212 0537 0518 2, N15 w70 1{lc) s 1+ 0518 27 5 3
200 il s 14+ 0407 23 1 1
201 13
262 15 N
203 18 -0636 €790 ul3b 1 507 Wws3 1{1c) s S 0637 20 4 2
20" | a1 0043 11 0052 2 504 Ws3 1(3¢c) *SL 3+ 0045 315 1
205 23
206 26

P

L TR PUPEWR WIS




10 CM EVENTS

FLAGE DATA

1

¢

1

OO
Beg. Dur. Max. Pea’s rl(;\:'e CMP Aver. :’\;xr No, of  Age n Wertr- Mt Wi
Type (UT) (Min)  (UT) Flux Obs, No Gr.Day Lo Lat, 1t Are.; Flares Rotation fication 1-‘.;,!.
JR RN SRR
Dec.
sD 1216 1 220} *5478 05.5 231°  Ni12 3.5 5000 44 i New ~ L35k
*CD 1219 2 551{ Ner 2 P
sD 1224 1 367 7
cD Ol6Ss 6 0119.2 265) 5478 See Spot
CcD 130 14 0140 279
*CD 0757 4 560  Ner 5478 See Sput -
SD  0516.5 3 0518 363 Tk 5478 See Spot
SD 04065 3 0407.3 269 Tk
5481 15 106° N1§ 3.5 5200 6 1 New . [/5 p L
5490 14 119° 805 2.5 1500 6 iami3 Part n* d/dfd
$459 .2 new ’
~ece 0045 12 0050 1) 514 125 13° 505 3 2500 6 1 New Lopt
ch 0107 10 0113 328
H
1
3
b ’
]
1
i
H . .
E - ixd I -
N

F e DTV



TABLE Vil

—
SPOT DaTA
Area

cmp When {Greenwich  Mt. Wilson
Gr, Day  Lat, H S.en Data) No.
Dec.
05.5 N10 25 20 -11 14585
05.9 .18 (12) 2-11 591

ita {or Event 196

atx jor Event 1y

ata for Event 196
15.2 N19 31 9-21 1000 14660
143 506 12) 11-19 14406 ; - -
17.5 s03 21 10- 22 14603 ‘

X
3
S

g
!&}

L

By

7
(55

¥

i

AS

gy asae o



1959 (CONTINUED)

NDYNAMIC SPECTRUM DATA

Event | 1 and Cont. i u n
No. Time Int. Time Int. Time Int, Time Int. Obs,
196
197 ©0114.5 1 *0121- 5
GO116- 0126 3
0120 3
lllSOIZZ-
0139. 1
198
199 GO515- *0521- b
0518.5, 2 0529.3
200 £0400.5- *0412- S
04011 0418/3
0406.5-
0409,1
201
202
203 G0634.5- *0640- *0653- S
0638/3 0647/2 >0723/1
204 1_0207- G0043.5- *0055- *0120- S
S0350,2 0051/3 0102/2 0350,"2
10125.5/1
b0127/1 5
g0156-
0157/3
205
206

T/

Ge




200 MC DATA

OTHER RADIO DATA

Freg fangee Beg. Dur. Mux. Peak At Freq. Beg, Dur. Max, Peak
fin g Tvpe T} (Min) (LT} Flux Obs. Max, {me) Tune un Myn) (Ut Flux Obs.
CD 1213 13 >1000  Ner 9400 CD 12174 14.4 1220.2 780 HHI
12242 553
808 ECD 1229 9 1229 120 Pra
600 ECD 1219 8 370 Ue
ECD 0115.8 3.5 0117 430 9500 <D 0116.5 4 0119.5 450 Tk
ECD 0120.8 3 0121.7 1600 T® cD 0129 17 0140 543
ECD 0129 1 0129.5 220 1420 CD o117 25 131 Syd
CA 0131 11 0139 440 ] 208 CD 0115 28 0121 >600 Uss
cD 0754 K >500 Ner 9100 CD 0757 4 Ner
1500 CD 0753.5 10.4 0759 412 HHI
600 ECD 0753 11 138 Ue
545 CD 0754 8 220 Ner
178 sD 0752 14 0805 267 Kis
ECD 0515.5 3.5 0516.7 1500 Tk 9500 sD 0517 2 0518 507 Tk
ch {412 3 >500 N(H) 209 ECD 0405 12 0412 Irk
9500 ECD 0634 4 6634 1233 Tk
D 0634 2 5400 N(H) 545 CD 0634 2.5 140 N{H)
ECD 0043 55 0049 130 Uss 9507 Cb 0049 6 0050.1 737 Tk

R TR AR BN e h vt b8 e e L

™

o

B N

4VIl- R

PN




POLAR CAP ABSORPTION

GEOMAUNETIC STORMS

Y S
Onset Time Rise to Int. Start No,of Sta, Max. Event
Day UT Peak Dur. B) obs, At Dav LT Dur, Type W Reperting 3 Hr, Kp | o,

H

5

¢

i

¥

g: Dec,

! 13 17-- 1.2d g ms 10 5 201
8

?

3 23 1525 1.0d sc m r 6 205

26 02-- 3.5d g ms 11 6 206

¥ S

% : . =//

¥
) .

3

- P v - f.» -

b 3w 2t or
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NOTES AND COMMENTS ABOUT SOME 1959 SOLAR-TERRESTRIAL EVENTS

-

L3

10
1n

13

The major SWF on January 3at 1600 UT. accompanies
an average flare that occurred in Reqon No, 4934 as 1t
was guing over the west limb of the <un This very
large. bright and active plage was also respor sible for
events No, 215 and 217 in the 1958 catalague of major
~olar events, The ¥ spot Lo, 13803 is a return of the
/dp spot Nu. 13733 in Reyion 4897. The Type Il burst
at 1610 U'T, was observed by Ft. Davis over a fre-
quency range of 150 - 100 Mc, and by Michigan on
their A band, Except for the puriod of irregular
activity reported by Ottawa at 2800 Me, no radio
events are rep -ted at any other single radio fre-
quencies at the time of the SWF and the Type {I burst.

No 10 cmi. event 18 iepurted at the time of the Tvpe (I
and Type IV burst= o1 January 7at0245 U1, The SWF
appears in the ¢ HIL ' check-1ist,'" but is notlistec as
a bona fide SWF ir *he F-series Bulletin, since it was
reported by only “we station, and was not cunflirimed
by any other observers. At meter wavelengths, the
single radio evevts are of long duration and are
characterized as a rise and fall In flux,

This sudden commencement magnetic storm of Jan-
vary 9 at 1459 UT. follows Event No. 3 after a time
interval of about 2-1/2 days. The storm was world-
wide, and pernaps it should be n ted that § of the 15
stadons reporting the storm started it about 3 hours
earlier than the time of the Sc, and classified the
storm as gradual,

The 4 p spot No. 13842, 1o Reglon No, 4953, is une of
the largest spots of the year - witharea equal to 2400
millionths of the solar hemisphere. (All area values
given for spots in this catalugue for 1959 are hased
on measures made at the Greenwich Observatory. In
the previous catalogues for the years 1953 - 1958,
the area measures are based on Mt. Wilson data.)
Thia very large spot is assoclated with a very larg,
and very bright plage which is only moderately active
and which does not produce any solar optical or radio
events of sufficient magnitude to warrant their in-
clusion in this catalogue.

No dynamir spectrum events, and no events at any
other single radio frequenciea, were reported at the
time of the large 10 cm. burst recorded at Ottawa on
January 14 at 2130 UT, i~ ihe sunset oscillations, The
only known solar flare is a minor event of shiort
duration, for which there is no known related short-
wave fadeout. If this is truly 2 great 10 cm. burst
(Mme. Pick-Gutmann clasaifles it as a “'probable
Type IV.”} then it is highly umwsual to find such a
paucity of related concomitant solar events amongthe
optical and radio data,

This very weak disturbarce, whichhezan with 4 sudden
commencement on January 16 at 0927 UT., was pre-
ceded by a day of extremely quiet geomagnetic con

ditions on the 15th.

The major flare on January 21 at 1709 UT. occurred
in a large, bright and active region which contains a
mixture of old and new plage. The flare appears to be
associated with the newer portions of the plage. The
ap spot No, 13883 ix one of the largest spots of the
year, with an area equal to 1500 millionths of the
solar hemisphere (Greenwich data), In addition to the
3 major spots ilsted in the table of spot data, there
were numerous other small, short-lived spots present
within the plage, The Type 1 burst at 1718 UT, was
reported by Fort Davis over the frequency range of
140 - 25 Mc.

The Type [l burat on January 22 at 3102 UT, was re-~
ported by Fort Davis over the Irequency range of 180 -
28 Mc, and is associated * “th moderate flare activity
in & large, bright and active plage which is situated
near the center of the aolar disk. The only known
related SWT is a rather dublous svent whichappearad
in the CRPL 'check-list" but was unconfirmed by
other cbservers. Region 4073 is a new plae, and
/A apot No. 13877 is one of the largest spots of the
year, with an ares squal to 1900 militonths of the solar
hemisphere (Greenwich datu).

These .wo geomagnetic stormw on January 2§ and 26
ssem to be part of ax almost continual disturbance,
8ix of the slevrn stations that report the firet storm
on January 35 continue the storiminess through the
period of the next storm, ut five stations atart a new
storm on January 36 at 0325 UT. Two of these five
stations clasaify this as a grad.! atorm, the other
three indicate that thw elorin began with a sudde
commencement, .

‘The major flare on January 26 at 0842 UT, occurred
1B & very lar te, bright and active plage (Region 4909)
which contains a complex AY apot (No. 13078), .o~
dynamic sp-ctrum ochservations exist at the time o’
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the flare. For the single radio Irequencies, nu mayoy
solar radio event is repurted at meter wavelengths,
at r .nd wavelens 4 burst of
telative ;7 short duration begins aumost st ultaneiandy
at all frequencies, and is markedly miu Cintense at Ui
higher frequencies,

This majer flarc on Junuary 26 at 1027 U1 oecurs very
s00n after the fadt.r - Event No, 12, in the sam plage
and very nearly in (e Saiae positton, and per tapy the
two should actually be regarded as a single gre at solar
event The 9400 Mc radic eventactually is re worted as
a single event, which has two maxima and covers the
time interval of the two flares, The two lares were
observed and -eported by many observers, the majority
of whom were patrolling the sun visually. #e have
accepted the importance classification assijned to the
two MNares by the cinematographic patroi « t. tior, which
possesses a complete photographic record ut the twy
events, It1s strange thatnoknown SWF i, reported with
this second major flare. The 10 cw, radio event con-
sists of a very large burst, followe 1 by a modest post-
urst increase in flux, and Mme. Pick-Gutmann classi-
{ies thiy as a '‘probable Type IV.' The single radio-
frequency reports seem to indicate that the -adio burst
related to this flare swept rather slowly through the
radio spectrum {rom high to low frequencies, reaching

4t successively later monw uts,

This very minor geomagnetic disturbance of January
28 at 05h U1. was classified a9 a storm by unly two
stations (Witteveen and Hermanus). It rej resents the
only change which has occurred in the geomagnetic
indices since the major solar events of January 26,

No. 10 cm. observations, and no dvnamic spectrum
nbservations exist at th. *ime v1 the major flare on
February 1 at 0352 LT, Very strong bursts of short
duration appear to cccur stmultanecusly at all wave-
lengths, just prior w flare maximum,

No 10 cm. event 18 repcrted in association withs the
major flare on February 2 at 1017 UT. Dynamic
spectrum ohservations were not being made at the
time of the flare, ar? no radio events are reported
at any of the ~i»rle radio {requencies. The SWF is
taken from tht ../L "'check-list.”

The plage and spot data for this event are similar
to *hat given for Event No. 15. The major flare and
Sy n February 2 at 1816 UT, was accompanied
by a large 18 Mc cosmic noise absorption eveat
starting »* 1818 UT. The dynamic spectrum events
are all relate. in time, to the post- maximum phase
of the flare. The Type II burst at 1853 UT. was ob-
served by I't, Davis over a {requency range of 15 -
40 Mc, At centimeter wavelengths, the radi, event
consists of a group of three complex burs*s which are
superposed on a lengthy but modest 2isc and fall in
fiux,

The 9 e Il *urst on Fevruary 3 at 0054 UT, s
associated with a fNare of Imp. 2 that vccurred in
Region 4992 when it way near the center of the solar
disk. F area in this region on February 7 also seem
to be responsible for the two Type Il events on
February 7 that are described {n Events No, 20 and
21. The ap apot No. 13908 {n region +092 18 a2 eturn
of the .. p spot No, 13820 in Region 4951, In addition
to the two major spots described in the spot table,
Region 4092 also contained five ‘her small short-
lived spots, No 10 cm. cbservations exist at the time
of the Type Il burst, but the radio events which are
reported a! other high frequencies indicate that a
strong microwave burst of ahort duration probably
occurred near the start of the firre, At meter wave-
lengths, no event i8 raported in ~ssociation with ..z
Type 11 burat,

This minor disturbance on February 3 at 10hUT, was
classitied as a atorm by only three stations, One of
these three stations starts the storm with a sudden
commencersent on ‘e next day, on February 4 2t

The plage and spot data for these #vei.x are simslar
to that given for Event No, 18, NoSWF'a, a' na 10 em.
events ar~ reported in assoclatior with the two Type It
tursts on February 7 at 1616 UT, and 2334 UT. Both
evints occurred over a wide range of {reque.icies,
from 340 « 100 Me. FortDavis was not obwesving when
the firat svent occurved,

Altuwgh this minor geomagnetic disturbance on
February § at 13h UT, vas classified as a storm by
only one station, it represents a Teal change in the
3-huur Kp valuer from quiet conditl - 3 to storm level,

The Type 1t burst on February 8t 1344 UT, ¢ epoyted
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by Michigan otly, 8 nee Fort Davie was not obeerving
At this thine} 15 asxoc1ated with anaverago flare which
took placs an Regton 5009 at *he « 2ot Bmb of the sun
ACHVIY At same reghon §s ab o e countable for
Events No, 24, 25, 26 and 28, and i undoubtedly a'su
telated tu the tersestrial effects described in Event:
N 27, 2w, 30, 31 and 32, The single radiv frequenny
reparts indicate that a may r radio turst - curred at
all frequer~tes practically sinmuitaneously with the
start of the T pe I bt

The plage and spot data fus this event ard similar to
that gaven {or F o ont e 23 The Type I ba, ot repusted
by Sydiiny on February 9 4t 0208 UT was 3 a0 anfedt
by weak Type [V enussion that began at €20 v,

degenerated into a weak nolse storm aftes 0317 UT,
At centimirter and decimeter wavelengths, the single
frequency radin ever  consists uf 2 major burst that
starts at ahout the time of flare smaximura, At meter
wavelengths the radlo event consists of a rise and fall
in flux, un which 1s superposedavery gri v b ~st, The
latter is colncident with the start of the 1 pe of burst.

The plage and spot data for this event 4 » s nilar to
that given fur Event No, 23, No dyvan.. setrum
abservations exist at the tine of the n NF un
February 9 at 052 UT, At seter wayeleagths, the
radiv event consists of 2 long-enduring tise and fall
in flux that begins about 10 minutes after flare
maximum.

The plage and spot data for this event are similar to
that giver for Event Nc. 23, The flares assoctated with
Events No, 24, 25 and 26 all occurred on February 9
near the east limbof the sur,, inthe active plage reg‘un
No, 5009, Like Event No. 23, these limb Nlares were not
Kreat optical flare events, but they appear tohave as ,
common characteristic an asaociation with Type lland
Type IV radio bursts in the radio spectrum. The bursts
nn February 9 at 1643 UT, and 1654 UT, are-events
which arc classified as Type 1l and Type IV bursts by
Michigan, tut not by Fort Davis. The latter observersy
report unclassified burats at 1645 and 1650 UT., with
strony, continuum emission from 1643 - 1708 UT,
Although the start of the optical flare is not known,
strong cosmic noise absorption began at 1638 UT, v
18 Mc recelvers and indicates that the flare e ent
started at about this time. At centigneter wavelengths,
the single radic frequency events indicate that a micra-
wave burst of modest intensity accumnpanied the start of
the flare. At meter wavelengths, the radio event ron-
8istg of a very st~ong major « burst of loag duration,
The 200 Mc rec d s characteiized by periodic rises
and falls in flux throughout the day, with wolse in
progress, After 170C UT. there i3 a gradual decline in
the base level and un end to the noise storm,

This major geomagnetic Sc storm of February 11 at
0756 UT, was world-wide, Five of the 15 stations which
reported the storm st ~t the storm zarlier, with a
sSudden commenceme' . at Uid UT, Two stativng
continue the atorm through t e berval of storminess
covered by the next twn sto. s, which are described
in Events No, 30 and 31

No 10 cm, obeervations exist at the time of the major
fiare on February 1?7 at 2701 UT. The plage and sput
data for this event arv sirilar to that given {or Even
No. 23. The Type IV urat at 2393 UT, was observed
by Fort Davis «ver a frequency range of 300 30 Mec.
The Sydney observers do not ciassify thie ever! as
Type IV, but instead cepr rt contir um emission in
progress < 2318 - 2358 UT,, Intensuty 2, Thev also
continue the nolse storm to > 0832 UT, The single
radio {requency reports indicate that a great hurat
of long duration occurred at all wavelengths. This
major event is followed © hours later by the pr‘un
event described next in Event No, 29,

This PCA event on Febtruary 13 at 0800 UT. ~as
detected by m.ans of the oblique-incidence VHF
fonospheric scatter aignalintensity obaervation
technique used by Balley in his study of solar proton
events,

Thus  seak interval of geomagnetic  (sturba.c» on
Feoruary 13 at $0h 1T, was classifi J as 2 separate
stormy by only three atations {SITK ., Witteveen, and
McQuarrie). There 18 a sm... L. real Increase In
the 1-hour Kp values, Wix .y to » maximum value

of 4. Perhaps this interval of weak geomagnetic
disturbance {s related to the PCA event of N, 29,
with which it seems 10 be coinrident in time,

This major Sc storm ¢n Fvoruary 14 at 1142 UT, has
two maxima. A peak intensity of 9 is reached in the
3-haur 1 values un the 14th, after which the values

decline and then increase again to & second maximum
of & on the 18th, Five stations indicate that the storm

&
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The plage and sjot @3t for thas event are simalar o
thet @ivea for Evext No. 0. The Typr il luestoa
Aprss 9211653 UT was observed Ur 771t Davke” “rer
2 frepaacy range of 298 4° M. TR 10 cm seeal
corststs of 2 complex buris - =Xt Tery sireeg -
follomed tr- 2 brie! post-Durst icrease o tha. it may
be a coincidence, but 1be Ialler part of the 2200 Mc
eveat cccurs exactly ot the tice of the Trpe I§ burst.
At Cecimeter a3 meter maveisncths. the racio rvent
sumsists F tee 33307 ST which follow each other
clusely in time at 1848 ard 1652 UT. The seconn of
these ta bursts coinciZes in time with the start of
e Type 11 burst, while the first i codacident with
e shor! pertod of contizuum emission reported io
the dymamie spectrum. The flare which was associ-
aled i he Type 12 burst cccurred near the east
itmd of e sun, and was accompanied by rather strong
cosznT wiise absorpiion, 2:d & radio turst, at 18 Mc.

Thais stroag geomagetic siorm on Apr.d 921828 UT.
reaches maximum severity on e iRk, decreases in
intecsity on the 1itn, aid then Nas aslight resurgence
late or the 11th defere 2iminishing again cn the 12th,

No xnown SWF is rvepurted i assoclation with the
Type I burst an Aprii i1 at 2149 UT.. waich was cb-
served *y Fort Davis over a {requeacy range of
340-100 Mc. At the single ratio frequencies, U
minor radiy ursts -Nch are reported at centi-

u.t; SpA M Y i repoe 5100, During i

transit across the solar sk, from May 8 t> 22,

Regica 5140 was sespresivie for 12 evears in thix
Iatalogue - the ma0r solar rver .S descrites = 'ias.

73,37 L34, 90,822, 85, 66 ar2 89, und e
terresirial evests descrided 13 Nes. 75, 5 as2 N.
The greal 16 em. turst at 225% UT. reaches 1l
max amm tntessity quickly, 2t the same timr s Gare
marimoum, 22 18 fvoowed DY 2 keg-esduring hut zot
very stroag post-turst fncrease n flux, wioes i3 last
10 the sunsetl asciilatioes at Orawa, Ia the dymamic
spectrua, the straag Type 1T surst at 2259 UT. was
Rerved by Figt Davis ower the Lriad {requency range
¢! >300 - «50 Mc. The Type 'l was prec~ded by
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Type U Burs: was cleerved in FL Damis  ver the
irequency ratpe 287 - 25 %0-_, and the Trpe IV evest

over 32 broad range o frequevaies 40 - 235 M.
and the Eeve:totes 3 vl range of frequencies
from 400 - 25 Mc. Uslike Event St 7€ ca May 10285 3=
=hch the Type IV burst on May 218 v of alant

Several groups of strong ~ ype Hitarsts with e

cuntirm embssioa. The iatter were coincicest with -
the starts of the 10 cm. bursts, as wel! 2s the starts
of the major bursts reporsed at all cther single radic
{raquenses. Tt secms ate evident that 2 major durst
3wept thrinezh: the entire range u! e radio specirum,
almost izstaztanecusis, at 2859 UT. Mapr cosanc
aidse absorption ar 18 Mc alsi Oegas at thds time.
Because of the intensily »f the “Arsts at centumeter
wavelcagits, it {a adoubtedly true 112t some form o
microware Type IV erission cecurrcd, ™t was prob-
abiy oot very leng-lasting. In the swer {reguencs
range of the dynamic spectirim, the rheervers at both
Fort D-vis apd Michigan seem t~ agree that Trpe IV
smissfon was not present. nstead, the Type 11 burst
-5 followed by tha onsct o4 2 weak but loag-enduring
acse storm. In refrospect. dcgin $148 made 2
Sweepmng entrance wpon the sular scene, majestically
irg its arrival on May 8 wth Event No, 71,

meter wnd ls occer

oustv =ith the growp of Tipe I bursts in the dynamic
spectrum, a1d near the start of the flare. At meter
wavelenfths, the radio event consists of a2 majr
turst which :s coincident wit: the Type Il burst.
The plage ana spot data for this event are sumilar to
that given for Eveat No. 60. N~ dymamic spectrum
observations exiat a2 .he time of the major flare on
Armil 13 at 0830 UT. At meter wavelengths, no radio
event is 5 ported, tui this may be dur te 2 lack of
observativns at lwsc low frequencies at the time of
the flare,

This strong Type IV burst on April 14 at 1824 UT. 1=
unusual b-cause of its short duraticn. It is ¢ reident
in time with the start .»{ te cptical flare and with the
major radio bursts ~fachoccurred 2t decimeter wave-
lengths. The 10 cm. event conaists sfasmall sise and
fall in flux. No known 200 Mc event is reported at the
time of the Type IV burst, which was observed by
Fort Davis over a frequency range of $60-240 Mc.
The Fort Davis observers also report unclassified
burits at 1649 TUT Int. 3, ind 1850 - 1852, Int. L.
The flare which is aasociated with the Type [V event
occurred near the center of the solar disk. in Plage
No. 5090. This region, in 1ts fourth rotation, is a
return of active reglon 5052 which is descrived in
Note No. 49. The .3 spot No. 14046 is 3 veturn of the
compiex 7 spot No. 13983 in reglon 5052.

The major SWF on April 22 at 1116 UT. is associated
with minur flase activity which may be related to the
developmicnt of the /2 f spot n plage region 5098 oa the
22nd. Nu dynamic spectrum obsersations exist at the
time of the majuor SWF, Althougt, the startof the flare
ia not know, the occurrente : { « majpr suder, &i-
hancement of atmospherics at .25 UT.. and the start
of the sudden SWF at 1116 UT., would indicate that the
flare itself began at about this same time. Rather large
bursts alss occur at 1115 UT. atall of the single radlo
{requencies,

No known 10 cm, cvent is repurted at the time of the
Type Il Wurst on May 3at 0012 UT, However, the singlc
_radio frequency reports at other centimeter wave-

-~ lengths Indicate that 3 strong microwave burst of

short duration occurred at about the same time. The
Type !l event was olmerved by Fort Davis ov - a
broad frequency range of =300 - <50 Mc.

ki
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and ciimaxing its passage 2¢russ the 3Clar disk wilk
e great solar proton-flare of May 18- 11 (described
v Events %o. 76 anc 37).

The p.age and spot data for this evesn. are simtlar o
dat given for Event No, 73, No SWF ard ne 10 cm.
bursts are reported at e time i e major flare
on May 9 at 0123 UT. Also, no specisl events are
reported in the Aymam o spectrum. bt oiservativas
2nd at 0130 UT. A ncise storm, that began with Event
No. 73, is in progress at the time. At the singac radio
{tequenries, the cnlyknown radio event wuch occurred
at the dme of the flare 15 astrong burst of very short
Suration at meter waveler.gths, It is highly unusual for
3 flare of impurtance J (o show none of the effects
mentioned above, However, 1t should be pointed cant
ihay, following the decitue f the major flare described
in the preceding Event™ 33, Mlareactivity of 2 lesser
Jegree has continued to take place near the limb in
active region 3148, Between 2346 UT. and the start of
Event No. 74, twa flires, §.as the major flare event
of No. 74, shouid be recardied as 4 partof - ura
consequence of - the major solar event . { May 8 at
2252 UT, described ir Note No, 72,

This event refers to a briht and fNare-rich plage.
Replon 5133, However, none of the optical and radio
events associated with flare activity in this regon
were of sufficlent magnitude to warrant their in-
ctlusion in thi= catalogue of majer «olar eveuts.

The plage and spot dat> for this esent are similar lo
that given for Event No. 73. This very great flacc on
May 10 at 2102 UT. aiso produced! great effects in all
uf the other categories which make up this fa uugue,
and was accompanied by a solaf proton cvertl (de-
seribed next in Event No. 7). Stroug cosmic notse
abmorption at 18 Mc tegan at 2103 UT., with the stort
of the flare and the great 10cm., burst, In the dyramic
spectrum, the Type Il burst was obser sed by Ft. Davis
over the {requency range 140 - 25 Mc., ar1 the Type
IV event uver all trequencies, from 580 - 25 Mc The
wmercus Type (I bursts wlich was repurted, srem
to {ndicate that a Type LIl nolse slorm occurred tn-
tween 2104 - 2150 UT, In addition, the Ft, Davis oh-
servers report an unclassified burst at 2253 - 2238
UT., Int. 3, which has '‘some {eatures of a Type 1"
All of the single radio frequency events are great
bursts, At decimeter and meter wavelengths, ©t is
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83  The larze 10 cm. turst »in May 1dat 2340 UT.

fonly 18 A solse storm <2 anter-
wittent Type NI bursts oreu-r24 betwees 201€ - 2131
CT.. and 3 wek ooise storm o Type | bursts began
iater, at 22001°7, Atdecime? r numeter warelenc.us,
e radio creats at the Singlc TaR I IFEFRIC s €7 of
of majr « tursts. The 16 Mc buests occur Aule 1P~
COMMIC noise abusrplivg svert Is sl in progress.

Although this | g geomaetc dtuibance S
My 11 45 asridwade, and 16 Qeite eiidenter 3 suddes
t ostorm, all Smeefvers do 2ot agree
eXactly cunlerndng IS starlng time. Nine stations
report the start of the si,ri. at various mirates -
tween 2326 and 2332 UY Three statiens start the 5¢
earlier, a1 alemt 1452 UT. Five stations ciaxsify the
storm as gradual. An caminatyes of the 3-Hr, Kp
valurs rerveals that the Kp's show an tniual increase
which Begins at abiut the “tme of the earlter 5c at
1452 17 Stwe Uus in abrat I8 MALS altef Tn
¢ uf the great protur. flase 2 Mav 10k it is
& 10 Drlieve tat these twis semls are related v
ar® ther. One can then Qs prrhaps assume that the
later Sc at atwast 2330 UT, i« due G the arrival at the
earth of an increase in so.ar protons fromthe Nare at
2006 UT.. and a consequenl atre sthemng of the
intenstty of the alrcady existing storm.

This large, bright and active plage reginn 5147, wmth
a crmplex v spot, did act produce any solay activsts
of sufficient magnitude 1n warrant {ts inclus) on inthis
-atalogue «f majr sular events. The £r sl Tws
14114 1< a return of 7 spot Na. 14050 in Regiom 5092
{sec Event Ne, 6U), wicel <aS 2 return of the largr
A7 spot No, 13984 1n region 5034 Event Nu. 51).

The plage ara spot data for this cvest are similar ¢
that given for Evesrt No, 7. Mo 10com, evant 3s reported
at the time of the T,/pe T tu.ston May 13 2t 0516 (T,
and e Type IV which follows. Hewever, the radie
vents which re reported at ot s high frequencies
Indirate that the evant at centimeter wavs Joasthoe ui-
31818 of 4 strong Wursy of short duration
Alare maximem. Al decimetes and mete 7 wase leagate |
e radio ewvent 13 4 major - burst. In the dynanuc
spectrur, the wesk Type IV, tegqnrang at 9525 1 T..
15 arcumpatied Uy the uaset uf 2 weak nulse stam,
also at 0825 LT,

82 Nou SWF and nu 10 cm. events are reported al the ime

of the Trpe liturston May 134t 1429 LT It 15 difficuit
4 find aunique solar eventto ass . ate with the Tyge T
Wurst, since three flares were & progresy stmul-
tancously, in thre e different rogurs oo the saolar disy,
when the Tvpe Il turst occurred Ote af these 15 o
sub-Tlare of impnrtance 1- 16 reqon 5146 "see bvent
No. 93 for pizge and spot data). The second i~ 4
flare of tmpertance § ' refion 5156, neas the east
tizab of the sun. The third is 4 flare of impurtance 1
am Region 5133, 1n the southwest quadr.nt near the
#est ilmb (nee Event N, 75 for plage and ~put 1aca).
The ap spot No. 13138 1n regton $156 iy 4 o hurn of

39 Rpot Ko, 14986 in Region 5103, At meter wave-
icn@ths, no radiv cvent is reported at the tame uof the
Type 11 turst, whish war alwmeeved by Ft. Da.is over
a frequency range of 160 - 50 Mc.

wnd the
Type Il burst at 2342 UT are <.soctati d wath fare
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The piage and spof Salx fnr (s event 3re sizmilar lo
kst Qasen for Evest No.o -6, The Tope 1 turstaa
Apral 921 (53 UT w»as bserved Yr F .02 Davis oves
2 {repenty range of 293-40 Mo, T2 10 eTent
casists of 3 complexr turis - oot Tery
folloxed b 3 brie! post-burst 13w rexse in Gux It may
be a cuancidence, but the latier par? of the 2300 Me
event wccurs cxactly at 1% tice of the Trpe {l urst.
Al decimeler 1 meter Taveitncths, the radis 1rent
suasiats of 1= xpry ursic whuch Jollow ach other
clusely 13 lime 2t 1655 and 1853 UT. Thi second of
these t»0 bursts coinelies in tine with the start of
e Ty I turst, =hile the first 1s coincident aith
e short period of contizuum emission reported in
the dymamie spectsum. The flare which was associ-
ated =ath the Type Il bursi occurred aear the rast
itmb of the sun. and was accompanied by rither strong
casnnc WAze abhsorption, 2nu 3 radio burst. at 18 Me.

Tuis stroog ;“cbmap. te storm e April 9201328 CT.
reaches maximum severity oo Le 1h, decreases in
intecsity on the 1110, and then has ashight resurgence
fate or the 11th befure diminishing again cn the 12th.

No %euwn SWF Is reporited i association with the
Type I burst on April il at 2149 UT,, waich was cb-
served by Fort Davis over a frequency rutge of
340-100 Mc. At the slngle radio frequencies. the
mino. radio tursts which are reported at cenmti-
meter und decimeter wavelengihs orcur stmultane-
usly with the growp of Type 1l bursts in the dynamic
spectrum. and near the start of the flare. Al etesr
wavelengths, the radic erent consists of a major
turst which 3s coincident with the Type Il wurst,

The plage ana spot data for this event are similar to
that giren for Eveat No. 60, No dynamic spectrum
observations ¢x3t at the time of the major flare on
April 13 at 0830 UT. At nieter wavelengths, no radio
evenl is rrported, tut this may be lue toalack of
observations al ihesc low frequencies at the time of
the flare.

This strong Type IV burst on April 14 at 1824 UT, is
unusual becauze of its short dnration. It is colrcid--al
in time with the start of the optical flare and with the
major radio hursts whichngcurred 2t decimeter wave-
tengths. The 10 cm. event consists of asmall rise and
fail in flux, No xnown 200 Mc event is reported at the
time of the Type IV burst, which was observed by
Fort Davis over a frequency range of 580-240 Mc,
The Fort Davis observers also report unclassified
bursts at 1849 UT/Int. 3, nd 1850 - 1852/Int. 1.
The flave which is associated with the Type IV event
occurred near the center of the solar disk, in Plage
No. 5090. This regior, in afs fourth rotation. is a
return of active vregion 5052 which is described in
Note No. 49, The 4 spot Nb, 11046 is a veturn of the
complex 7 spet No. 13983 in reglon 5052,

The majer SWF on April 22 at 1116 UT, is assoejatd
with minor flare activity which may be related to the
development of the 3 f spot {n plage reglon 5098 or the
22nd. No dynamic spectrum obmervations exist 4. the
time of the major SWF. Althouph the startof the flare
is not know, the occurrente of a major sudden en-
hancesuent of atmospheries at 11i5 UT.. and the start
of lae sudden SWF at 1116 UT., would indicate thot the
flare itself began atabout this same time, Rather large
bursls also eccur at 1115 UT. atall of the single radlo
{requencies.

1A doe avpnt o pontatad ab the teg of the

Y wos L + single
. * * waves

/lengﬂ\s ll\d!cnlo lhal a slrong microwave tarst of

snui! duration occurred at about the same tme. The
Type I1 evenl was clwerved by Fort Davis over a
broad {requency range of =300 - ~50 Me,
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t oo Mar 31258 LT

Tie vesT gred 310 o= s
and the $ireag Typw 4 blrs pact K b PLECERNSS
S W ra,er fare arhRiT o plpee segve 3148
WS 13 PArUT 1 1B ‘431 ALs Crming at vand tte
€23t szt o W 3unie the $IN Tius sezarastie plage
cegiies - € LT03 3red, W= Uiy trirds 3nls .
“ul 1 the prodoriyes of flares - oS I sts DIth 2 At
as 1zetzrs ol egue Svd, Althoufh Ziaur jactia
o 3140 45 Alsn 3 re.wrn of serdva SIP0 A2 15 3
5 serinl refaliva, Enrller predseroasers o regee
355% wegs 1 arlive rrpaon OIS o2 3FTE Srsooite?
o= ryerts xmd Neges Mo, § 324837 Plage $138 rertarniy
TEETCSERIA 3 [TeRt resurgenss of LpIeilT 202 Ly
e sun wbese Mlive Pi2pns Nese cxsied for gl
Teast flre 3033t rolaLiues. The repunc ciafazrs an

Yoy 4 rv..'.-.. cpens . fremeaNa 14141
1IN The
is oo 28 the hr‘rsx IpAS o! e cexr, with an
arex et b 2390 milllne s of e Solar hemisphers
WGreenwich 3], The -p s5A No. 14125 38 a return
wl £ p spat Mo, 109D i repe.. 5100, Durag fts
trass1? acruss the solar disk, from Moy 8 .22
Regioa 5538 was sespresibie Inr 12 evexsts in Ikis
ratalogue - the maye $0°37 eTerls xkscﬂk‘ o Nas.
TS, 73. 7678, 81 80 3, 8u_ ang £9, and the relalcd
Jrresitial erents deserthed in Nes, 77, 15 an3 84,
The great 16 cm. turst al 2254 UT. reaches s
smaiswn Intensity quickly, o& the sac~ tawe ar fare
maximrem, .22 §s (Hllowed U 2 jueg-cnduring vt Dot
Tery Stroag post-larst increase o flux, atued is bast
10 the sumsel osclilatises at Olawa. Isn U dytaniic
spectrum, the streag Type I urst at 2252 UT. =as
ghserved by Furt Davis uver the troad fregquens: Ioge
e >300 - <50 dc. The Type Il was precric’ly
Severa’ grougs of strong Type liltarsis sithenkances
cuntinoum emissic. Tre lalter were coincident wmidy
the starts of the 10 cm, bursts, as wel! 2s the stasis
of the major tursts reported at all other single radic
{rrquenzics. It seems quite evideat that 3 major Murst
swept thrwezh the entire range of the radio specirum,
atmast instaztaneously, at 2255 UT. 3fator ensouc
aoise absorption at 13 Mc alsa vegan al this lime.
Because of the fntensity of the Wursts i centimeter
wavelengths, [t is undoubtedly true that some form of
wicrowave Type 1V emission occursed, hst was grob-
abiy nel vesy leng-lastieg. In the inwer {requencs
Tange of the dynanic spectrum, the olservess at toth
Fort Davls and Mich fan scem to agree that Type IV
smlssion was no! present. Iastead, the Type H burst
is fellowed by W onsct of 2 weak but lvng-enduring
notse storem. In retrospect, Reglun 5148 made a
sweeping entrance wpon the sular scend, majestically
announcir ¢ 18 arrival on May 8 wth Event No, 73,
and climaxing its passage 26ross the 3olar Aisk with
he greal soiar proton-flare of May 10- 11 (describea
n Events XNo. 76 and 77),

The plage and spot data for this eveat are similar to
that given for Event No. 73. No SWF ardne iDem.
tarsts are reporud at the time . the major flare
un May 9 at 0123 UT, Also, no special events are
reported In the d)mm:: speatrum, but otservatioas
2nd at 0130 UT. A noise storm, that began with Event
No. 73, is in progress at the ime, Al the singier tadio
frequencies, the enly known radio event wichoccurred
at the time of the flare is astrong birst of very shert
duration at meter wavelengths. It is highly unusual for
a flare of inmiportance 3 to shuw none of the effects
mentioned above. However, it should be potnted cut
that, following the decline of the major flare described
in the preceding Event No. 73. flare activity of a lesser
degree has continued to take place near the limb in
active remon 5148, Between 2346 UT, and the start of
Event No, 74, two flares, plus the major flare event
of No. ¥, shouid be remarded as a partof -ura
consequence of - the major solar event of May 8 at
2252 UT. described in Note No. 73,

This event refers to a bright and flare-rich piage,
Repion 5133, However, none of the optical and radio
evenls associated with fiare activity in this region
were of sulfictent magnitude to warrant their in-
clusion in thls catalogue of major solar events,

The plage and spot data for this event are sfmilar 1o
that given for Event No. 73. This very great flare on
May 10 al 2102 UT. alse produced great effects in all
of the other calegories which make up this catalogue,
and was accompanied by a solar protan evert (de-
seribed next in Event No. 7). Strong cosmie nols¢
absorption at 18 Me began at 2103 UT,, with the start
of the flare and the great 10cm. burst. In the dynamic
spectrum, the Type H ourst was observed by Ft, Davis
over the frequency range 140 - 25 Me., and the Type
IV event over all frequencies, from 580 - 25 Me. The
numerous Type I Wursts winch was reported, seem
to indicate that a Type Ul noise storm occurred be-
tween 2104 - 2150 UT, In addition, the Ft, Davis oh-
servers report an unelassiflied turst at 2253 - 2258
UT./Int, 3, which has "'some features of a Type [i,"'
Al of the single radlo frequency events are great
tarsts, At decimeler and neler wavelengths, 1t is
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caTites than Uds 1ML 0120000 1. respretnacin, A
TERLAIET WaTCieS N, Tagieevent crsivts 3
54! wdin 3 ven
2rst Inrrease am thn B e d7maemic sper
Typr I urs: was clwerved .r:, ."
irequency ranec 287 . 25 Meo

o¥er 3 broad range ':trr-‘t't:tx b
and the Trpe 1 evestorgr a brsad range of fregurs
Ira5n 300 - 25 Mo, Unlike Event 8¢, 3€ <o Mav 14 an
huch the Typr IV lturst oo May 21th 1y of start
Soration {only 18 mimtesi. A aolSe storm of nter-
aittent Tipe I Lursts occurred belwee:, 201€ - 2131
UT., and 2 =2k nolse storn »f Type § burats bepan
iater, at 22001°T. Atdectmer ¢ 2nd incter wavelenCis,
thie radio e3¢0ts At the single ratdis frequencies cop L Ist
of major - wirsts. The 16 Mc bursts occwr shtle ft-
cwmic sase atsordtea tvert is st i progress.

Although this  strong geomug 8¢ dstusbance o
May 11 is sorid=de, and 1s (1tc o3, Sealiv 3 suddes
COILImETw - 1 sturn, all Looervers e nol agree
exactly conlerning its starling Hme, Npw o statioas
Tepurt the 5121t of the SL,rin al Various nirutes Le-
tween 2326 ard 2332 UT Three stations start the S
eariier, at atrat 1452 UT. Fire staliis classily the
stormn as gradual. an cxaminate ~ 2 the 2-Hr. Kp
values reveals that the Kp's show 4n sitial increase
=hich begins at about the tima 9 the carlier Sc at
3452 UT. Stwe Uas s abewt 18 hears affer the
vcecurrence of the great protun flare 9f Mav10th it is
lempting-10 believe that thesrtuns etz are related tn
each vther, One can then slsa pe chaps assuine that the
later Sc at about 2330 UT. is due to the arrival at the
earth of an increase in solar protens tromthe flarc at
2006 UT.. and a consequenl stre, gthening of the
intensity of the already existing storm.

This large, bright and active plage regien 5147, with
A camplex A7 sput, did ant produce Iny solar activity
of sufficient magnitude to warrant its inclusion inthis
~atalogie of major salar events. The 57 apot ho.
14044 ¢ a return of » apot No. 14050 in Heglon
(sce Event Nu. 601, whili was 2 return of the lasge
Av sput No, 13984 in region 5054 (kvent Ne. 51

The plage ara spot data for this ¢vent are similer 1)
that given for Event No, 73. Mo 10cm. eveal is reported
al the time of the Type I burston May 13 at 0516 (T,
and the Type IV shich follows, However, the radic
vents which are reported at other high froguendies
indicale that the event at centimeter wavs leagtlare -
3ists of a strong Wrsi of short duration  prior to
flare muaxtnwm. At deeimeter and miets 5 waselenpthe,
die radio event 15 4 major « barsty In the dypanar
spectrum, the weak Type IV, heginning at 9525 £ T,
Is accompanied by the unset of a weak nuige storm,
also at 05253 UT,

No SWF and no 10 ¢y, cvents are reposted at the ime
of the Trpe lTburston May 1341 1425 UT, I v difficult
te find a unigue solar event ta wsuciite with the Type H
turst, since three flares werd 1o progress stmul-
tanecusly, in three different regions on the solar disk,
when the Type il burst securred, One of these s o
sub~flare of importance 1- in ronon 5148 (wee Event
No. 73 for plage and spol data). The sbrond is a
Mare of impertance 1 in region 5156, neas the east
limb of the sun. The third is & flare of fmportancs 1
i Reglon 5133, i the southwest quadrant near th
west b {see Event No, 5 for plage and spot fata),
The ap spot No, 13138 in région 5156 du « 5o turn of
,3 p hpot No, 14986 in Region 5103, At miit1 waves
lengths, no radiv eveant s reported at the Vime of the
Type It bursl, whith was observed by Ft. Davis aver
a frequency range of 160 - 50 Mc.

The large 10 cm, burst on May 13 at 2340 UT, wd the
Type I Yurst at 2342 UT, are associated with Hare

4.Vill-ix :
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Jack a5 the £33 renis of July 1359, wuick 1s fanrus
157 s prode fra of an ymsyal sumber of cosle ray
ety and < TR eomagneie eifects. Inrepea 3203,
the op st Noo 13207 1s 3 return of Spspnt
15150 sn remos 5157, and the compier » spot No,
14213 us 2 return of Sp sput No. 15139, ThC greas
10 cm. buPst, bepiiming at 1635 UT.. 15 usuwally
camplex. It consists of 2 2o at bursi whichis foltoxed
br 2 very lmgpe.lad of increased fux, on which is
Superposed four other kursis. One of these, a1 1728
UT.. is alss 3 very great tarst. The large 10 em.
turst a1 1635 UT. is eoincident wath .hesiart of the
¢reat SWF, asd of major cusmic ncise absorption at
13 Mc. Stoanpely etough, no brightening is ohserved
. in e Tegion a1 the limb a1 this tine. Continuous
7 “Stae the solar flare patrol was ot inpropress at the =olar chservations were made at the McMath-Hulbest
tin~ of tht Twpe 11 burst on Mar §8 23 G407 UT., prage Observatory on. Jus 9. from 1200 - 2200 UT. The
and spa data for iz cvent are At axarlable. The uikical flare begins at 3707 UT.. coincadent witls the
single radiy oqleacy rGasts ndicate tuat A strong ' stast of the 107g interval of increased 10 cm. flux,
microwave hurst swept rapldis thruugh the radio and is a part ol a conplex sysltm of bright ioops.
specirum at centimeter wai lesgths, prier to the #hich remain active for many huurs. ia the dynamic

"~ start of-Ow Tupe I terel. At detimeter and meter spertrasn, thu Type IV burst at 1734 €T, 2as o
warclengths, ihe bursts are nuinor. - served by Fi. Davis over the very low frequemy
zange of SO - <25 Mc. At a3 'of the single radio fre-
Yueactes, tne radic event appears to cumsist of a
group of several majpr bursts, The first of these
tac 3-Hr. ¥p values ¢ storm level, althougn it was begins at the high frequencies at 2635 UT.. with the
classifted as a storin by only one station (SITKA), It start of the SWF. As we £9 to longer wavelengths,
may be a celncidence, but it should be noted that this ~ the bursts start al succe. sively later times - at meter
munop disturbance occurs simultar  owsly with the wavelengths the radio burst starts at 1650 UT, and is
Type 1 solar event No, 87, atove. o descrited as a rise and £ai1 in flux. The second i the
1w areat 10 om. bursts seems to start off a simtlar
chain ot evenls, p.rhups even more important and
far-reaching. This Lurst begins most intensely at
contimeter wavelenghs at 1728 UT., starts at deci-
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N cf 1T tdege € cfaiis e DY a3es an3ac B
Bemin .t past of M IO &, W CATEE 2ol )
TR A LD I EITCSS M et <L SR SN
VIS are 2epested At aat of the singde fadi. fre
Foenrer s 2t " i £ the Trpe 1L -

» T ~27+7 SEF < 35 1T 21 OI0T U T, 13 ansirtated
2t 2nor Nare arty - ze e 5!“.1’&;.!3;.» ard
2gp@ 3310 T "W rofarn are ;T In Exet Nol W3
These ars o0 oS reay e eveals related o tle ST,
Amres e dlngle 200 {TOTADTICS, Ba TS aTe
Tepraied a1 Secitetof of melCs Baciradis a1
famne f tre SEF, and el weak Tojer Ml burt, comr
7 the ATRAINIC SRevtrum AT CETNIIC, S Cenpiti,
2 1y brgr  singie Yorst oceurs stamliarecaciT at ali
of the Uighrs £ads- requencies shortly 2fter e start
% e flare W pricr i O stanl o 4-5‘

LU% Ttr dacce 10 cm. n.rsl o Mar 37 arCIOS LT, s
sssariated with min,s flare acthity m redon 3342,
T plage At spegt Gata for (his TEEWE are QIven in°
Event Xo, 7). Onamic spectrum dsersatioos 42 not

7 exist a1 the time of-the 10 em._burt. The single rad;y “

“irequercy feports indicate at a bursi of short
duslun 1-9*1» thraugh the ralio specizum, {rem
Iagh te keees frequeneirs, betwven 0304 2nd 0707 UT.
and 15 SIrangest as 4 mlcn'nr.\ve urstatthe centimneter
waveicagihs.

8 This strange gromagr etic disturbance - of very short
duralion - sepresents o very real mutbrief ineréase in

B

89 The Type I bursx on May 19at 1344 UT, is associated
with flare activjty in Region 5148 which is nearing the
west Hmb of the sun. The plage and spot data for this
event are given In Event No. 73. The strong Type 1i
event was abserved by Mizmgan and FL. Davis, over a
frequency vange of 280 - 50 Mr, The singie adio
frequency reports indicate that a radio burst occurred

1y at all Ty al 1333 UT., ob-
Muousiy related to the Type 113 urst which occurred in
the dyramic spectrum at this same time. This burst
was trongest at the higher frequencies, Atdecimeter
wivelengths the radio burst s described as a small
rise {2l n fux. At meter wavelengths, the radio
event cu sisls of a minor turst whichis coincldent with
the Type is" Wirst, and a major turst colncident with the 96
Type M ever L

UT?, and reacies meter wavelengths at about 1735 UT.
as a smudl rise and fall in (lux, A strong 18 1. burst
superposed on the SCNA that began at 1638 UT.,
occurred at 1738 UT. and was followed by an interval
of ¢ven more intense Lursts (or enhancement) between
1745 - 1830 UT. Tiis latter event may wndicate that
the duration ‘of the Type IV burst observed in the
dynamic spectrum at very shert wavelengths, could
be extended to 1830 UT.

Althuugh a flare atrol was in progress, no known
fiare {and no SWF} is reported in association with the.
.. Type 11 burst on June 10 at 0247 UT., therefore plage
90  This aciive plage ve,3sh 5157 does not produce any and spot data for this deent are uot avallable. At ail

Mager so1aF optical and radio events See remurks for of the single radio frequencies, the radlo event con-

Event No. 40. sists of A major burst, whose ntensity increases as
we go from the high to lower frequencies. Strong
tursts occur almost simultaneously at centimeter and
declmeter wavelengths, several minutes prior to the
start of the Type il bursi; the very strong burst of
short duration at meter wavelengths is colneident with
the start of the Type 11

31 N SWF and no radia cvents al Sebumeter waves
lenpths are Teporied at the e of the Type I barat
on Masv 23 at 0102 UT. The ‘Type il was observed by
F. Dasts aver a frequency range of 280- 50 Me., and
s relaed to flare activits in plage region 5165, This
plage is a refurn of active region 5120, deseribed in
Eveat Xo. 70. The J spot No. 14158 is a returnof 97
A1 spat No. 14080, which formed an the disk in
Reglon 5120 on April 24th, The dynamic spectrum
observations at Ft Davis end on the 24th at 0115 UT.
- The 200 Mc report hom Hawatl Wndicates that a notse
sform Degan at meter wavelongths at 0143 UT.

The geomagnetle storm on June 11 at 0902 UT, began
with a cudden commencement, some 48 hours after the
occurrenee of the unusual limb event described in
Event Ne. 95, Thisy very brief disturbance is followed

o

geomamn: i conditions.

83 This miner geomagnenie disturbance an June 3 at 230 28
UT. accurs 27 aavs after the minor atorm on May 7
descrived m Eveat No. 72, which mturnis 27-28 days
after the Sc storm begioning on April 9 (Event No, C3),
‘fhese threc geomagnetic storms may perhaps te
nrml\crﬂ of & smiall sequence,

This small PCA cvent on June 132t 1330 UT. daes not
appear in any of Badeyv's published lists, tut is taken
from the table of selar proton events which was com-
Mo v Mrs. THL ML Malitsan for the NASA proton
manal, The ohservatiun was received as a prisate
tommunteation frum H, 1einbach, who otserved the
weak event on the s3ometer 1geord made at College,
Alaskt, It {s difficalt to {ind oy teolly satisfactory
Sur e event to assaciate wite He selar protons.,
\ mrﬁvdnu\. 1+ occuited in Repion 5201 wdesca tled

M No SWF amd 0o 10 cm, lmrsls ATEVOPOTIed At the time
of the Type 1F bucst an June § at 0546 U'T, whieh is
assoziated with minor flare activity near the center

meter wavelengths as a major + burst at abuut 1734 '~

A anuscaily long intersal of 11 days of very quiet ]
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3= rog,
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T 5S IN¢ ferlrel rridias !
19 - 12 Tt =r st actiz-nd Gase is
ThICH CISEaeS Ab- ConiTal mmemzdian,
Fuze I35 I st 2alae be pizes
wmuyail Teee! Teumimelsc ekt ms which preval
3 s Gme e Xote N4 30 Rave been oo
the deleriton o thns Teak Frrtua eTenl (. the 230156 T
Jocata d a0 2agh se e tlc latitudes, -

$9  Thr plage and spot data $or tins event ars symular to
that given fo. Evesnt No. §5. Su 10 em, dlgurmatims
and ne Srmamis Speclrin Gl rTaLons sxast al the
tune of e mazr Jare > June 181 MiS UT, The
single radio fregenry reprris wm2lcate Mt a verr
Sirong radioturst urcurs e ateestarmieter

Tescidest With the sast of the SHF. Noradic events
repoTted :z meter \-:.elt':t\hs. .

190 The phu- ang «;m datat s 'ms AT fare oo 3une 128
-~ 2t 13O LT. are samiiar 1 2arpvenior Event Yo, 95.
The l2rge 10 cm. burstat 1135 UT. 15 preceded i
TpresursarTT whien started $5 minviss ezoiier. (g
quite prodabie that thas eashier .- elated 1o 2
flavs in anether repon o6 the sun.) Toe larze rst s
fellomed &7 3 mgeenduri~ tut faadest pust-frrstin-

» crease in flax. Dr=an. >pectrumn nbservalings St
begin until 122C * T.. when a 2eas hoise stoys, s in
progress. The st L1410 fiwquent™ Tepirtsardicate
that a burstiwveps rapidiv theough ihe vadicspetrom,
and oocLrs Alaws® sumaltaneoss allcentnnetsrang
decimeter wavelengihs 2t about 1139 UT. Thas wurst
Is strongest at the higher frequencies and dimistslies
¢ intensity at the longer wavelengths, N radic eney
s reported at meter wavelengths at the ime of the
flare. -

10} Ny known flare 1s reported at the time of the Tipe 1
burst on Ju~e 22 at 0503 UT.. therefure plage ant spot
data for this event are not avawlable. Also,no SWF. o
" 10 cri. events, and no radic events 1t anv of the uther
singie radio freguencies arc reported .t the time of the
Type If

102 The ﬂ P spot No. 14224 1s one of the largest 1 pots of
the year, with an area cqual to 1700 mithonttis of the
solar hemisphere {(Greenwich datu), Thls verv large
Spot s associated with a very large, brightand active
plage which does not priduce any solar opticai or
racdio events of sufficicnt magnitude o warrant the'r
tnclusion in this catalogue.

106 The Type W burst un July 5 at 2338 UT. 1s assuctated
with minor flare activity. The SWF is taken from the
XRPL check-1ist and is anunconfirmed event reperted

. by only one statton. No 18 em, eventis reported at the
time of the Tvpe II burst, but this may be due to 2 lack
of observations. However, at the single radio fre-
quencit$, no event is reported at any of the centimeter
wavelengths,”

107 This very minor flare - a brighteniig beyond the limb
of the siun - 15 the only flare event which s reported at
any time near the time of the Tvpe Il turst on July 7 nl
0343 UT. It indicates acti»iy in region 5265 as It .s
coming arsund the east imb. The SWF is lmm"he
CRPL checa-list and is an uncomfirmed event 1., orted
by only one station, With the exccption of the minar
turst at nieter wavelengths, ne radio events are re-

Y ported at any of the single radiv frequencies in asso-

K clation with the Type II, Plage Regiop 5255 is THE
GREAT KREGION OF 1959 - extremely large in area,
very Uright, and most prolific in the production of
flares, many of which were major events, Durmg its
transit acrass the disk of the sun, this reme. . able
region was responsible for 14 events inthis catal* e -
the major solar optical and radio events describzd tn
Nes. 107, 108, 109, 112, 113, 117, 118, 120, the proton
events Nos. 110, 114 and 119 (the latter with cosmic
ravs recorded at ground level). and e geomaguetic
elfects deseribed in events Nos, 111, 116 and 1™,
Region 5265 is the return of remion 5204, which s
the vmisual pla v described in Note No. 95. The
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- NOTES AND COMMENTS 1959 (CONTINUED)

complex » syl Mo, 19284 is 2 retursof - |spat
Xo. 14213 in regton 5204, abich was 2 returnof
Sp spot No. 14139 in regiom 5157, This spolis
also uoe «f the largest spots of the year, with an
2142 ¢qusl 10 3400 millicetns of the solar bemisphe-»
Greenaich datz), Ia asdition 10 the two majer spots
listed-1n the spot fadle, the plage ceglon also con-
taid fomr otker stmaller spots of 2 more ephemeral
gature.
The stromg Tepe IV cvent oo Jul; 9 3l 2044 UL ts
associa'~d wath 2n fmportast flare in reglon 2265,
sear the exsi limbr of the sua. The plage and spot data
for this region are given in Evszt No. 107, Jhis un-
usu.l flare eveat sems %0 be th “foreruaner™ for
the gr  ° 3olar proton flare that folkrws on the 10th,
The flase of sulr 9h »2s cbsrrved continooasly at
the 3¢ Math-Huibert O'servatery. and in the course
of {5 érwclopment 1t spreads to dufercnt pasts of the
slage. We have ctosen fc calassify the actixity “in
tot"" as a single flare event, rather Unn as three
sepatsce flares. The great txrst of Type IV radlo

three obsenvers, vus . cpurted by Fr.Davis over thelr
entire {requency range, > 580 - €25 Mc, Fi.Davis also
reports an unci>ssified burst at 2045 - 2046 UT/Int. 3,
and structure fnlle continvumbetween 2114 - 2257 UT.
Olservations bagan at Sydoey a8 2259 UT, ot sthich
tizue there is reportod “"a passible Type H in prog-
ress,” and contimsum endssion <2259 - 0139 UT, This
latter observation may be¢ an indication ti st the dur-
atfen of the Type IV burst could be extended to 0139
UT. The staris of the flare ana the SWF appear to be
related to the onsets of noise storms of Type HI
bursts and Type 1 bursts. The complex 10 cm, event
consists of several targe bursts whichore superposed
» wn 2 very long-enduring rise and 1121l in Qux. Obser-
sations at other centimeter wavelengths didnot begin
earl; eno:zh to give a complete picture of the radio
eient at these other tugh frequencles. At meler wave-
fergths the radlo tursts are describelras *rise and
fail in flux.”” At meter wavaleagths, the radfo eveut
coasists of a major burst which occurs near the stast
of the flare and prior tothe first flare maximum. This
15 followed by a strong second partahichis desoribed
as a “"great rise and {211 In flux, An unususd series
of 18 Mc. bursts are reporled, superpotedeaa cosmic
avise absorption event that beganat 1947 U'T., near the
time of start of the flare and SWF. From a direct ex-
amnativa of the composite 18 Mc record, itis cvident
that this sbsorpticn eventis followed by astrong 18 Mc
burst at 2045 UT., and then by a most .nusual period of
43rcally enhanced flux and stroag bursts, beginning at
e 2115 UT, and contineingunti) 0215 UT, The ending time
1s notknown, because a great absorption event begivs at
this time - and may possibly begin even earlier, at
about 0209 UT.

109 The major eventonJuly 10at 020G UT. is a great esent
in ail of the categories into which this catalogue is
divided. The plzge and spot data are similar lo that
given for Event No, 107, The great proton-flare began
only a few hours after the flare of Event No. 108, and
remained bright for an unusually long interval oftime
after flare maximum, Strong I8 Mc, cosmic noise
absorptiun begain at ~0215 UT. The Typc Hevent begins
at 0222 UT., while a weak Type III noise storm is in
progress. Although the Sydney observers danot report
any Type IV continwum emission with this event, 1t
seems likely that some form »f Type IV emission oc-
curred, because of the strong radio frequencies. The
great 10 cm. burst which begins with the start of the
flare at 02056 UT. I 1 at other

. wavelengths, Majc. « bursts are also reported at
and metes with the
. Rroup of strong Type IHl burﬂls with continuum at
0210 UT. It may be purely coincidentat, but it should ve
roted that this groat flare is associated wath the
cessation of radio noise at the low{requencies - which
is an unusual and  atyplcal effect, In the dynamic
spectrum, a swrong Type [ noise storm which began
subsequant to the fiare of event No, 108, ceases at
0209 UT. on .July 10. An 18 Me aoise storm with
greatly enhanced flux also ceases at about this saine
tinie, which of course 1z coincidental with the start of
activity assocfated with Dvent No, 109,

110 This strong polar cap a“sorpticn event on July 10
beg:m, accordlng to Baliey, at 0700 UT. (using

herfc scatter ). The othier two ob-
servers, at College, Alaska and Kiruna, Sweden start
the event earller, {from the 30 Mc riometler records)
at 0400 UT. The duration is based on the assumption
that the event continues through the period of the
next two events (Nos. 114 and 119), It 1s clear, from
the 30 Mc riometer records also, that this event has
not ceased when the next events begin, We wish lo
suggest that the magnitude of this PCA event - {ndeed
the event itself - may be duc to the combined effect of
the two flares of events No. 108 and 109 - rather than
to a single flare.

emissine 43 the dynamic specirum, vecprded by all O
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it is difficult ‘o decide about the suthenticlty of this
Imp. 3 flare oe July 13 21 0255 UT Other otser—ers
et observing the sunduri~gpart~f the period dering
whirh the Oorets reporied s being in prugress, and 2o
oot Feport any flass 2ctivity 3t 3 Gmilar posstton, The
only related SWF wh.ch we can uind s 2 grad.al fade
that begins 70 minutes alter the first olservathun af
the flare, st S misutes before fare maxtinuin. The
SWF {s tzken from the CRPL cbeck-iist, aod is an
urtonfirmed evenl. The posstion cf the flare places
1t fa regloa 5283, jor whichthe plage and spot data are
given in Evenl Ne. 107, in the dynamic spectrum
several weak Type HI bursts occur between 02°7 UT.
and 0254 UT.. and th anly radlcevenlreportr 4 at any
of the single raulo lrequentles ls 2 single burst of
short at 0255 UT.

Lixe Event No. 109, this mapr erent on July 14 2t
0325 UT. 1s a great evenlineverycategory. The plage
and spot data are similar to that given for Event No.
107, The great flare and SWF arre accumpanied by
strong cosmic nolse abserption at 18 Mec. begpinning
at 0331 UT ang fasting for sevcral hours. Greatl
Major « radlo bursts oreur at all of the single radio
frequencles. At centfmeter wavelengths the iarge
tursts Eagin at- 0330 UT., near the start of the fMlare
and SWF. However, at decimeter and me'er wave-
lengthe the great bursts begialater, at 0337 UT. - more
nrarly coinctéent with the start of the strong Type I
burst In the dynamie spretrum, The Type IV enitssion
continues strong untla 0335 UT., and then begins to
decrease in intersity Lut 1s still in progress when
observations ccase at 0610 GT. The onset of 2 strong
Type | nelse storm accampantes the beginaing of the
Type IV runtinvem emission, and the great duration
of the 200 Mc single frequency radio event may be an
indication of the duration of the noise storm {and
pe.ﬂaps of the Type IV :lsn")

-* The proton event on Suly 14 at 0730 U'T. 15 superposed

on the declinirg aspect of the event that teganon
July 10 {Event No. 110},

The mzjor flare o July 11 a1 1400 UT., is uousuzl in
several respects. The flare and the SWF begintogether
at 21400 UT., and the fiare Lrightens very slowly,
reaching maximura intensity 48 minutes later, at
1445 UT. The flare occnrs in 2 moderately furge ang
bright plage which is not very xzctive, and at a time
when there apparently were no spots in the region. A
small a spot whichcame around the east limb with the
plage on the 1ith had expired on the disk on the 13th,
and a sétona small o spot did not appear in the reglon

, until the 15th - the day following the flare. Radio bursts

at cenlimeter wavelengths didnutoccuruatil 1443 UT.,
just prior to flare maximum. At decimeter wave-
lengths, a minor burst occurred varlier, moving from
higher to lower frequencies in this range, between
1405 - 1409 UT. Atmeter wavelengthe, no radio events
are reported. In the dynamic spectru nthere are some
weak Type Il bursts atthe time of flar. maxfmum, and
Ft. Dav's also reports an unclassified burst at 1418 -

-wzint. 1, At 18 Mc the even! is most unusual (as
recorded at the McMath-Hulbert Observatory). A
cosmic noise abserption event begins very gradually
at 1400 UT., and superposed on this slowly decreastng
signal there is a major burstat 1442 - 1450 UT., after
whico the absorption Increases more rapidly. The ab-
sorptiun event is interrupted at about 1515 UT. by the
onset of what should perhaps bedescribedas an 18 Me
noise storm, with an ephancement of flux and variable
burstiness that lasts {C1 about four hours.

The severe geomagnetic disturbance on July 15 at
0803 UT. is one of the comparativel: rare storms
for which the 3-hour Kp's reach a maumum value
of 9. This high maximumn s maintained for 5 three-
hourly {ntervals,

This event on July 16 at 1552 UT, is another flare of
Imp. 3 In region $265. Plage and spot data are de-
scribed in Gvent No. 107. The 10 cm. event consists
of a rather strong burst, superposed or. a rather
modest rise and fall in fiux which began several
minutes carlier, at the start of the SWF, The single
radio frequency reports seem to indicate that an
event moved slowly through the solar radlo spcclrum
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i3 rark 1n 3 Uiy cutstanding fazhtn, Much kas
flzrcady been wriiten atemet Ahis “‘cosic ray fare. *
ard detagls = Lo omitied here except far a reminder
W@ *he reader of the great system of loop-type
prominesces which developed near the flare area
durtrp the later stazes of tke fare, Thesery great 10
e turst was oor of the mostirtense burs s thai have
rrer been Teconded at Mtaea. All of 1} ¢ single radio
f1re uency reports tndicate that'great 113307 « barafs
oceurred at all radio wavelengihs, from very hugh 1o
re-r kv frequencies. The farge 18 Me Wursis are
superpasedda 2 AR cOSPILr Lol3c ILSOrpiion eveat
that tegan 2t 2017 UT., and which is t-terrupted at
about 2209 UT, by the onset of 2 greal enhancerment
of flux lasting for three or more hovr=. The great
Tvpe IV turst ¢ coetinvem etsslon 4t 2121 UT. s
reported by all three dmande spocisuin olsesyers,
and was recorded 1t Fi. Darvis over the entire range
of their frequency swrep from <580 - >23 Mc. A
Type 1f turst 212021 UT. was repostedby the Michigan
vbservers, bul 2ot by Ft. Davis. However, the Liter
Teports “structure in the continuum™” betwren 2120 -
2259 UT. over a range of 200 - 560 Mc. consisting of
“fast drift ursts with positive and negative slopes.™
This smager proton-flare s wae of those very rare
events for which an increas~ in cosmic Fays wag
detezted at the surface of the earth. A grourd level
efifect was recorded at 225G UT. by neutron mcaitors,

The proton event on July 17 at 0000 UT. is superpiused
o the declining aspicts of the t=o previous events of
Ju.y 10 and 14 {Events No. 11u and 114). -

No SWF and no 10 cm, eventis are reported at the lime

of the weakx Type HurstonJuly 19 a1 6602 UT,, which™

Is a2ssociated with moderate flare actl .ty in yeglon
5285, Plage and spot data for vhis reion are given In
Event No. 107, Ne really majpor radio events are
reported at any of the s.ngle radio frequenctss. At
very low frequencles, 2 wean noise siefm is fn
Frogress.

This great sudden commencement storm or July 17
at 1638 UT. is.one of those rare events for which the
3-hr. Kp's reach a mximum valuz of 9.

There 1s no obvious “magor” solar event 10associste
with the onse! of this gradual geomagnetic storm of
July 24 at 09h UT. it otcurs about 2 - 3 days after
the west limb passage of our 2ctve plage reglon
5265. 1t should also be pointed out that this storm
occurs 27 days -after the gradual storm of June 27
{Event No. 104).

The large 10 cm. burst on July 27 at 1225 UT, 1=
associated with flare activity In a vary large, very
bright and very active plage. This reglon, plage 5254,
is a return of three plages - 5244, 5246, and 5249,
tut the dominant past of 5294 is_:lated to Reglon
5244 (described in Event No, 106), The < p spot No.
14319 is a return of 3 p sput No. 14263 tn region
5244. The O* spot No. 14320 L+ one of the largest
spots of the year, withanarea equaltu 1600 millionths
of the solar hemisphere (Greenwi -hdata), Major bursts
ozcur at 1225 UT. at allof the sinyle radiv frequencies,
and 1t scents eviden! that 2 strong burst sweeps
simultaneously throughout the e dire range of the radio
spectrum at this time, near the itart ofthe flare. The
duration of these bursts diminishes as we go to lower
frequencies. Because of the slron 1 emission at centl-
meter wavelengths, Mme, Pick-Zutmann lists this
event as a ““probable Type IV."”

This major flare on uly 27 at 2030 UT. bitghttns
slowly, and is accompanied by very li'tle emizsion at
the longer radiu wavelengdhs, The 10 em. event con-
sists of 4 burst which u superposed on a long rise
‘and fall in Dux - neither &f whichis very stro. s, In the
dynamic spectrum, the Type Il turst that beginy at
2118 UT., shortly after flare maximum, was observed
by Ft, Davis over the frequency range of 90 - 25 Mc.
Severa) strong groups of Type 11 bursts at 2106 UT,
preceded the Type II, and are accompanied by con-
tinuum emission and the onset of a weak noise stormn
of short duration, The Ft. Davis dbservers alse re-
port an unclassified burst at 2044 UT/Int. 3. The
major tursts which are reported at meter and
at the single radio (requencies,

starting at about 1605 UT, at
and reaching the meter wavelengths at 1616 UT, in the
form of a strong major burst, This is colncident with
the start of the strong Type II burst In the dynamic
spectrum, which was obseived at Ft. Davls over a
{requency range of 260 - 25 Me. There is no evidence
for any Type IV emission with this flare,

This event on July 16 at 214 UT. is perhaps the
greatest of all of the great events that have occurred
in the remarkable plage region 5265as ithas transited
the solar digk since July 7. Inall of the categorles talo
which this calalogue is divided, this major event leaves

125

appear to be reiated to the strong Type I bursts
(with continuum) #n the dynamic spectrum,

’ .
The plage and spot data for this event are similar to
that given for Event No, 123, Tre event is included
here in this catalogue because it appears {n Mme.
Pick-Gutmann's st of ""probatie Type IV's,'" and {t
seems (o be a good candidaty, The .0 cm. burst
consiats of a large wrst, followed by a very iong
period of increased flux, Although the peak flux as
measured at Ottawa was 325, NERA evaluates the
peak as equal to 497, In the dynamic $pectrum, no

4.Vil§-xi




o

NOTES

AND COMMENTS 1959 (CONTINUED)

e

120

130

133

139

eTert As reported at the trae of the W0 cs e ¢ il 1
Anerralpes brgar 31 Mdickiras 20 1500 L1 4. Jwmenr
riv 1adin 10 paesrte s

B exents pegerted at e s

miset o besats oot 3 all wate lenmls, ..

The glage 23 53t dat £ this «Lrst age sannlar to
et QAven fo N 123 The 10 oo, wvent o
July 29 a2 2117 LT« estets 22 targe turst, foilowed
trr_a geost-buzat tnrrzase 3 flux Sonwewtat sinuar tu
1250 May Dursts s sburt durat o ccrur
Someter wave  he Ltvan d 1e5 afies W large
19 cnl amrat, & T e omamie speclrum. the cverts €3n
Lo * le deserlied 25 Uhe wisetls ol 1OMperan e
ne ot Trpe 1M tursty o8 Tope DIuists senal-
ety wth e slart of the Sae and the e,
trst. Tt §0DIVE Sloerve.s Al £E3 TH0I i3v
f1ed ‘ursu ©simsiar to Topw 1L 2t 2021-212214T
Bt T ang 2824 In. 1 Berause of the str s lagst af
centirater waeirrila, Mas. PIck-Gutmann cix583-
e s v event as “protatle Tope IV

Haeet

~t

T event fn ancluded berz coly becsuse o the
Fresence Jfvcunplex ¥ spot. The regrontn stich iy
Pwatend s 1ol priurs any Solar ddical oi radio
cvents of sulficient magnituds e EAITIG0 JSDeir Ao
«lusion in tas catajotue.

Ny SWF 15 repe 7ted in assocsstion with the Trpe it
turst ea Sucst §at 1754 UT,, which »as viserved by
F1. Davis wver 3 frequencs range uf 140 - 45 Mc, The
Tvpe 11 1> 7velated to minur flare aclivity, Several
sroups of Type Hi bursts, th contiwum emission,
oreur a1 the starl of the flare. Toe Type H burst
teans as the flare 1s (nding, 2:0d is followed by the
waset ol a weak bt Jong-enduring noise storm of
Tyge 1 tursts. At the single dio frequencies, mo
evrnls are repuried at decimeter and meter wave-
lengths, Tio 10 . event i5 a smnor rise and fall in
flus,

The minyr ge masndtic disturtance on ,\u;\;sl 6 a: 139
098 UT. was claszifted as 2 storm by el @r station
Hermanws), althwcgh the 3-hr, Xp's reach n value of

5, shich is regarded as storm level, =

The Tyrel burst o Augest 11211212 UT, is Aysuci-
ated with flare achisity in plage region 53155 a large.
Lright and actlve regicn which is the return of the
great July region 5265 (Event No. 107, etcd. In 143
addition to the three sputs Msted in the table of spot
data, the regun 'so contains 5 other lesser spots of

a meTe qumnnﬂ nature. Mo SWF is repurted in
assovsation wath the Tvpe [ burst, which accurs late,
tth respect to the st of the flare, anb of flare
maxtmum. The ~ingle radt  frequenty cvents Ceem o
indicate that 3 burst of sherl duration oCcurs at aboat
1205 UT. at alt waselengths and increases inintensity

at m- ter vavelepgibs, althoug® Y is descritedhereas

A mier burst, M

No 10 em, olmervation- (xist at the tment the mapr
SWF o Aucust 14 at 0105 UT. The SWF {s assc1ated
with a majer {lare inthe large, bricht and active plage,
reien 5323, that i» responsible for § major events 1w’
e catalrue - Nas. 131, 138 135, 130, 137 an2 138,
15 gencral theav t1ents have A commos characteristd - -
the production of a Type il urst In the dvnamic
spectrum, Ohscrvations at uther ssagle radio fro-
quencies tndie ite thal « radio turst of bag Suratior
tegun ~lmulnnwual) at 0133 UT. a* centimeter and
decameter wavel by (and charact pized as’a nolse
sorm S o At meter wandlendths the rudio
event begine later, at 0140 UT.. and is descrtbed a<
a4 rise and {all in flux. In the dynanne spectyum there
1s the onset of a long-ewduriag It weak nolse sterrs
At 0141 UT. Al of these radio cvents begin after flare
masteiem, and well after the start of the SWE,

The magor ceemametie storm withsuddencommence -
Mekt on \agust 16 at 0404 UT, begins beforr the pre-
codjayg imnor disturhanee of August 15 (Event No 1320
has completely sobmided,

The Type 1 inirst on August 17 at 0334 UT, is related
to flare activity in Reglon 5323, Plage andspot data for
this region are given in Eveat No, 131, Strong radie
ursts uf short duration occur at il wavelengths near
thie start of the flare. andin association with groups of
Tvpe HI bursts in the dynamie spectrum,

Toe plage and spot data for this event are similar to
that givea for st No. 131, No dwnamic spoctruim
otdervations exist at the Hme of the targe 10 em.
trarst oo August 17 M 1218.7 UT. (olservations do not
begin at Ft, Davis until 1240 UT,, sear the end of
Nue), Strorg radio ursts of short duration oeeur at
all wavelengths alnwst simsltaneously, at ~ 1£19UT,,
acar the start of tre Aare, There 13 some indication
of a poud-turst enhancement of flux following the
irats al centimeter wavelengths,

Tre Tvpe I burs? oz Augast 17 a1 2052 UT. 13 related
1o flare actinily tn Hegiom 532X Plage anispst dla
for this remce are given 1a Event Noo 131, Mictugas
reposts the Type I urst <o their A 22¢ B tands, 33
FL Datis r ports an unrlassified ourst ot 2052-2023
UT. “sumlar o Type L7 The Trpr 1l turst bugins
after the start of te flare and after flare maxinrn.
It s proceded by 3 grospod sirone Trpe HE tursts =th
cuntinuuin rm\ssne- ahich wecur 2ean the STt ol the
Bare. Hads Ihursts O start duraticnocour atail wave-
lrnzths near T starf of the Gare. There 13 zome ndi-
ration that ke 33k, barst a1 meler wIrelengihs is
L lomed by the easet of 3 du.use storm abih begus
anth: thr start of the Type I turst,

Tids o & sespd i A1 8 e caligoriesan
wdcd this ~atalogue is divided. The :mapor flare
Augest 18 at 1024 UT. vrrusred 1 Rezdoe. $323. Plage
and 7 date 27e ghves e Event Ne, 1310 The starting
i for e Jtace wares Zrom 1014 16 1022 UT.. ¢van
amung cematorraghic patrul 3t es. The 10 om.
evest, =hich 15 4 grea! burst followed i 2 long-
caourIng pstiurst incsease n flux, begins after e
start of the flare, Wt mth thestariof I major SWF.
The dinamic spectrumm crents shichappe rinthe 2adle
are a combanation of the exeuts reported by the tax
Aservers. Al FUo Davis, observations begare at 1230
UT. "nd Trpe IV radiatiog is reported <1353 0T, and
“Jntesrmiltent throughmi the d2g,"* over  frequency
range :f 560 - 21@ Mc. At Michigun, elnervalicns
tegan carlier ané Trpe 5V emission is reported as
early as 1I¢3 UT. ;From the repor.s o radio esonls
at the single radio frequencies, 1t 1S evident tata
majr - Rurst occusred at all wavelengihs throughout
the radiv spectrun.

The small solar protor event v August18at 1130 UT.

. is reported by Bastey 1n Ins supplementary Iist of sm2H

cvents. lts duration is not known.

Thts large bright j.age. Reglon 5329, appears 25 an
“"event”” in this catalogue only Decause 36 flares of
, importaace =: occurred in the plage during s
transit acri.s the solar diski The region was not
associate with any solar optical or radia events
of sufficiet rrapm\:de(o warrant their inciusfon .n
this ca torue.

This evert {5 muast umisual, and therefore appears
the cata, e, although strictly :peaking it is not an
isclated olar optical or radio event. In the dynamic
spctrur , some form of coatinwum emission is re-
ported by ail obs rs o several days between
August 22 - August 27 - a perie? during which con-
tinvusn radiatics apparently was cinitted rather siead-
tly {rom the su . Interferomeles observations from
Xanezy (159 Me.) .nd Nera (255 Mc.) indicate that the
vrigan of the radiatia mxot Hkely was the solar plage
region 5356 {des~ribed uext in Event No. 142}, During
this inter "al_ umsual nelse storm activity was re-
corded at meter waveltngths by several olservers.
Desiginted as “‘peculiar 1t was diff:cult for the
radio obse, vers to decid> whether the remarkable
inleasity fitrtuations were ~f a solar nature, or of
interplanetary orifin. Gleed, some of the peculiar
records were at firal set astde as beine affected by
man-.nade  Interference. Smce Jetails within the
ufsual noise storm Jxere recorcid aadependentl,
at different radio observing statiens, it is *<iteved
that, the radio nolse s of solar origan., Itis also
beudved that, near the carth, a modulation of this
radiatics occurred and produred scintiliation-like
intensits {luctuations wh'sh varted with the ohserving
site. This mwet irteresting perled is discussed i
several papers of the Information Bulletlin published
by Nera (CF. Bullelins Nos. 1, 2, 3). And {inally to
emphisize !n vet another- way that the intersal
August 23 - 27 is most unusual, we should iike to
quote {rom a letter from Dr. Winchler (o Dr. Foxker:
A great ncrease in the wuter radiztion zone was
observed during the end of August. We have con-
sidered that this increase was associated with the
great nolse storm which prevaled during that period.
c*s it could be, that the basic source of *he increase
in the radiation belt {which began about August 20) was
connected with the solar radio crater before 1t was
observed in clectrrnagnetic waves as it came around
the Hmb, ***Perhaps the radio fluctuations are ac-
twially due to the cmission of electrons ta the vicinity
of the earth or in interplanetary space between the sun
wud the cafth. One ieason for suspeeting that the
cinission occurs a long distance from the sun is from
observations of War Atk at Bovlder with the 15 ta 30
Me sweep frequent v inferferameler which stiows day
te das {irtugs shifts consistent with a source moving
vatn the sun’s rotation tad possibly 20 or 25 solar
radit . * from the disk. ***1t appears that either
rather strong hydromagnetic waves or electrons
themselves eame acress frum the sun and produged
cffeets in the outer reaches of the carth s magmutie
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3t the nime of ke Tope 1 lurst, W reports 1t vther
Lagh Ifequencies cate 173t & Sge Tadi s burst
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burst was recorded at
raage of 140 - 150 Me. The =€z bt lag-ond
Type IV emission s reported b Svaues it
e FI.DT"> (s ervers wik rep sl e stirduMm«mis 1o
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2 Type Il_noise storm in progeess thyughost the
period ¢ their chserving hoxrs 0000 - 0632 T,

The farge 10 cm. burst rn August 25 21 0115 UT. is
related to activity in the same flare described ahove
1n Event No. 143, acar the tine of1ts second maxsawin
brightening at 0113 UT. Major radiobursts occur at all
ﬂ-rclmglhs at about this time., Because of the straag
bursts at centimecter wawelesrths at bott 0939 LT,
and 0115 UT., Mme. Piek-Gutmana Jtusciftes Svonts
No. 143 «nd 144 2 “'probably Type IV 7

This large, bright ana active plage, Reglon 5330, s
tains a complex Srspot, No. 14389, which is oae of
ke largest spots of the year. with an area equal i
150G millionths of the sclar hemisphere Greenwcn
data). INs region did ol produre asy sviar optical
or radio evsnts of sulficient marmitude 1o sarrant
thesr weiusion as a major event n this cataltgue

The Type IV emission on Au,ust 31 at 1859 €T
associzted with flare activty near the ceater of wie
disk, in Regon 3344, Plaze and spot dala for this
region are given in Event No. 143. The Type IV burst
was otserved by Ft. Davis over a frequensy range of
580 - 33v Me. In the dvnamic spectrum the event was
alsy marked by fhe onsel of a noise sturm of Ltceng
Tvpe Hl tavets fun an already nolsv record). and the
onset of « nolse storm of Type I ursts. An unclassi-
f1ed turst 1s reported at 1849 - 1843 UT. Int. 2. At
cent tacter and decimeter w.velengths, the single
vad 0 {requency reports indicate that a large radio
trer st occurred in enincidence with the Type 1V burst.
At aneler wavelengths, a major - turst started ahoul
4 miwtes earlier. B {the strong radi

at centimeter waveleagths, Mme.” Plc);-();lmann
classifies s :vent as a “‘probable Type V.7

Although this miner geomazmetic disturbance on
September 1 at 04h UT. was classificd as a storm tn
only one statfon, it represents a real tucrease in the
3-h1. Kp's to storm level (Kp = 5}

The Type IV emissivn on September 1 at 1914 UT.
and the Type H turst al 1939 UT. ar¢ assoclated with
an important flare that occurred nesr the ¢ast limb
of the san, In plage Reglon $354, This plag> is another
retu.n of the great July region, plags 5:85, which
coturned in Augusd as plage 5315 {described in Event
No. 130), The 10 cm. eveat consists of 2 pesivd of
irreguiar burst aclivity, superposed oan a rise and
€21 in flux, neither of whichis very strong. No distinet
radio cvent oocurred at meter wavelengths, where the
only report is noisc in progress throughout the day.,
The Type IV ridlo burst was observed by Ft. Davis
over a frequency range of 580 - 320 Mc, and the Type I
at very low frequencies from 60 - «30 Mc. In e
dynamic spectrum, Type Hi and Type 1 noise sworms
are in progreas throughout the day. The intensity of
the Type IIf bursts increases with the start of the
flare. It is somewhal unusual for a Type IV burst to
bepin pior to the start of the Type Il turst, and
especially before the start of the flare.

This very swmall proton event appears ia the MASA
proton manual, but was not of svificient intensity to be
included in Balley's list of primary PCA evenls,

The {lare on Scptember 2 at 0726 UT. was well-
covered Uy 13 different observers, Four stations

4. Vill-xii



NOTES AND COMMENTS 1959 (CONTINUED) T

151

152

153

153

155

157

158

165

classifted the {lare as fmportance 3. on the basis of
visual ouheegrvations. Six cinematographic stations
classified e flare either 2s Importance 1+ or 2,
tul no greater than this. For this reason, we have
classified the flare 25 bapurtance 2+, in the McMath-
Hulbert Observatory Working List. There is no doubt
that a !arge and rior flare occurred. The plage and
spot data for this eveat are ziven in Event No. 143,
No dynamic spectruin ohsesvations exist at the time
of the flare. Relatively stroap radio rirsts occurred
at all radiu frequencies, prior to flare maximum,

The Type 11 burst ou September 2 2t 1608 UT, is
associated with flare activity in Hegon 5335, which
is a large. bright angd active plage near the west iimb
af the sun on tle 2nd. The 10 cm, evesnl consists of 2
burst which is followed by 2 decrease in flux, instead
oS! the more ) post-turst dncrease, 1A urs?
Iollowed by absorptict 1s a relatively rare evexton
the 2800 Vir re- -2 . 1in at least cne previous case
it w25 sh w7 tu be die to the effect of the inter-
pusitinn of un active dark flocculus overaportlion ofa
Nare.; The Type H burst was observed at Ft. Davis
over a fresurncy rarge of 350 - 40 Mc. Among the
single :adlo requencies, Jarge radio bursis oceur ai
centPmeter = elengihs at 1603 UT., near the start of

-tht flare. At meter wavelengths the large radio burst
starts two minutes later, at 1605 UT.. concurrentiy
%i'h 2 group of Type HII hursts which precedes tne
Type H burst in the dynamic spectrum.

The Type 1l event on September 3 at 0424 UT.. with
its related majpor SWF and largs 10 em. burstis
associated with rather minor flare activity in plage
regon 5329 whick 1s now at the west limb of the sun.
Plage and spot data for this region are givenin
Event No. 151, The very stroag i0cm. turst at 0420.5
UT, is of very short durition, and it seems evident,
Irom other single frequencles records, that a strong
tat bricf microwave turstoccurredalinost ins.antane-
a.sly at afl centimeter wavelengths at the time of the
start of the flare. .
Nine of the sixteen stations that repart the sudden

tie storm on 3
at 2159 UT. indicate that the Sc was preceded by an
earlier initisl impulse. An examination of the 3-Hr.
Kp values discloses that this change cccurred about
6 hours prior to the Sc.

The Trpe H burst on September 5 at 1603 UT. is
assoclaled with fare activity in Region $344. Plage
and spot datz for this reglon are given in Event No.
143, The Type Il was ohserved at Ft. Davis over 2
frequency range of 250 - 180 Mc., and was preceded
by zeveral groups of Type IIf tursts which swept
through the dynamic spectrum in an intermittent
fashion for 10 minutes prior to the startof the Type 1T
burst. Unclassified bursts were also reported, at
1558 UT..Int. 3 and 1559/Int, 3. The single radio
frequency reports seem to indicate that a radio burst
of rather skort duration occurred at all radio wave-
lengths, stardag first at the low {frequencies and then
several minutes later at the higher frequencles.

The Type Ii burst on September 11 at 2204 UT. is
associated with minor flare activity near the center
cf tht solar disk, in plage reglon 5360. The Type H
burst was ohserved by Ft. Davis over the low fre-
quency range uf 180 - 75 M., and was preceded by a
group of trong Type I bursts which are colncident
with the st. -t of the flare and the start of a weak 10 cm,
burst. No & 0 Mc. event is repirted at the time of the
Type Il bus  The SWF is from the NKPL check-list
and {5 an s 1 onflrmed event, reportea by only one
statlon. .

‘The two Type I bursts on September 15 at 2124 UT.
and 2135 UT, are assoclated with minor flare activity
near the west limb of the sun, in plage region 53567,
No SWF is reported at the time of the Type If tursts,
and no radio events are reported at any of the singhe
radio frequencles with the exception of a minor 18 Mc,
turst at 2107 UT,, a few minutes before the start of
the flare. The ype I burst at 2124 UT, w2 “served
by Ft. Davis over the Irequency range 85 15 Mc.,
and the second turst at 2133 UT, covered the range
of 60 - 35 Mc., The Ft. Davis observers also report
an unclasstfied turst at 2116,5 - 2139 UT./It. 3,
with the commient, ' Posslbly part of follewing Type I1.**
A weak noise storm, which is in progress, ends at
2113 UT.

It is difficult to find any "‘major'' solar optical or
radlo events (o connect with these varlous geo-
magnelic storms, with the possible exception of the
first two. Between September 17- 25and Oct, 1 - §
geomagnetic storms, primarily *‘graduas”™ in nature,
occursed intermittentiy. For Event No. 180, six
stations indicate that a svdden commencement oc-
curred on the 20th at 1158 Un - about 10 hours after

the gradual start of the storm,
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Sirictly speaking, this 1S not 1 “'major’” solar ¢ uts

Ir ts included here because 1t is the only flare r.ent
which hag any tHime-associatien with Lhe proion -ent
of No. 167, and there may be no relatio: ship what-
socver bLetween the tao events. The Irportance 2
ilare on Octoter 6 at 1405 UT. occurred near the
east timb of the sun, al an unusually high latitude.
Mo dypamic spectyum events are reported at the time
of the flare, and no radio evens are ceported at any
of the stngle rudio frequencies, with lheexccpuunu. a
minur burst at 526 Mo

This_niinor proton event of October 16 is listed in the -

XNASA pruton manual, and appears to have hada small
ground level effect at 1530 UT.

See note for Event No. 127. The up spot N
1= 3 reture of the large Svspet Noo 14425
5360 (Event 2o, 185).

- No knvwm flare is reported at the time of the targe
10 em. bursts on October 17 at 0150 and 0222 UT..
therefore plage and spot data are natzvailable. No SWF
is reported, and w0 dynamle spectrum udservations
exist at the time of large 10 cm bursts. No radiv
events are t'porl"d z! any olher smg]e radio fre-
quencies. B el

No known flare {s reported at the time of the large

10 c¢m. burst on Octaber 20 at 0012 UT,, therefore

plage and spot data are not available. The minor SWF

appears in the TRPL check-lists, and is an uncon-

{irmed event. Although obscrvations were inprogress,

no dynamic Spectrum évent i reported 2t the time of

the 10 cm, burst. Atother singie radio frequencies. the
only event ahich is reported is a m2jor burst of short
duraticn at meter wavelenpths.

It is difficult to {ind any major solar events to connect
with the various geomagmetic storms which occursed
during the interval October 25 - November 4.

The large, bright and active plage, Region 5452, con-
tains one of the largest spots of the yaar - & p spot
No. 14543 - with an area 2qual to 1100 millioaths of
the solar hemisphere (Grzenwich data). The activaty
of this plage does not produce any solar.cptical or
radio event” of sufflvient magnitude to warrant their
inclusten ..f this catalogue.

No flare observations exist at the time of the Tyye Hi
burst on November 11 at0657 UT., therefore plag, and
spot data are not avaflable. No SWF, and no radiu
events at any of the single frequencies, arereported at
the time of the Type Il burst.,

Although oniy a minor disturbance, the graduval geo-
magnetic storm wn Nov, 14 at 00h UT. was classiited

" as “'moderately severe” by SITKA (Alaska) and
HUANCAYO (Peru).

No known flare is reported at the time of the Type H
turst on November 18 at 0043 UT., therefore plage
and spot data are not avatlable. The SWt is taken
from the CRPL check-list, and Is an unconfirmed evem.
No distinctive radio events are reported at any of the
single radio frequencles at the tfine <f the Type 01
burst,

No 10 em. event is reported in association with the
Type I burst on November 21 at 1741 UT, The SWF
is taken from the CRPL check-1iat, and ts an unzon-
firmed event. The Type Il burst was observed at
Ft, Davis over a frequency range of 125 - <25 M.,
No radio events are repurted atany of the other single
radio frequencies at the time of the Type H burst.

Three of the seven stations report an earller start
for this gradual storm on N 23
at 8O U'T, This earlfer beginringis at ~ 21d 1000 UT -
tat the 3-hr. Kp values do not reach storm level ot
this time, although they do show a gradual Increzsc
from extremely quiet conditions (Kp = 0} to a value
of 4.

This event is fncluded as a part of this catalogue
only berause of the presence of a very large sunspot,
The «p spot in plage region 5468 is a retura of the
Ap spot No, 14526 tn reglon 5439, and is also one of
the largest sp.'s of the year, with an area equal to
1090 millionths of the solar hemisphere (Greeawich
data), Although plage 5468, with its large spot, did not
produce any maj r sclar optical and ridfo evenis of
great magmitude, it was the source of stroag radio noise
during fts transit across the solar disk, as indicated
by, interferometer measures made at Naneay (169 Mc.)
and at Nera {255 Mc.),

No dynamic spectrum observativus exist at the Ume
of the largo 10 em. burst on November 26 at 0928 UT,
Slroug radio bursts ocew at all of the single radio
Ir and it is le that some form of
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Tvpe IV emission may have cecurred especially at
“ontiaete s wavelengths,

The Type 1l and Type IV bursts on November 29 st
2017 IT. are associated with major fare activity
in a ve¥ large, brapht and attve plage repr 5476
whirk als¢ contain~ a vers darge spot. The A p spot
N4, 14579 15 9ne of the fasgest spots of the voar, wath
an area equai to FH00 millienths of the solar hemi-
sphere {Greenw,rh data), The refon 18 in its fourth
rotation, and I$ n w extremely active, although this
was not the case dusing earlier rotaticns {see Events
No, 155 and 1€8). Hegton 5476 1s respousible for 10
mapr evenls in this uatalugue - the solar cvents
Nes. 186, 187, 188, 190, 1.1, 192, 194 an1 the redated
terrestrial eveats Nos, 189, 193 and 195, The Type 11
burst at 2017 UT. was obserced tn Ft, Davis over a4
frogutan s paige of 240 - <25 Type IV
emission at 2013 UT. %as reported valy by Michigan,
where it wax observed at the high ‘requency end of
their spectrum sweep, on their B aa¢ C bands, The
start of the weak Type IV emisston secms 16 ocour
near the onset of a temporary pericd of Lorstiuess of
weak Type I tursts and strong Type IHE tansts. The
10 cm. event consists of a major burst whiclias ©
{ultrwed by 1 post-burst tncrease in flux, st in
PrOpTess at sunsed, Lut not very stroag, Noradic ev. 4t
1 repurted at meter wavelengths. However bursts o
very shor® duration are. reported al’ywer frequencies,
comncident with groups of strong Type I bursts with
cotitnum emission. Because of the burst at centi-
meter wavelengths, Mme, Pick-Gutmann classifies
this event as “probable Type IV."" The flare was alse
accompanted by strong coesmic noise ~bsorption at
18 Mc.. from 2014 - 2105 UT. It should be pointed
out that regior 5476 is unus-ally prolific in the pro-
duction of Type Il znd Type IV bursts in the ﬂ)raxmc
specirum. Duriag its transit across the solar disk,
at least six Type II bursts and five Type IV events
were associated with aetivity in the plage. ‘hich
evidently alsv was the source of ““radic noise™ be-
tween November 30 - DecenioeT 4.

N . The wean

The Type II bOrst on November 29-at 1854 UT. is
ansociated with flare activity in plage region 5476.
*rlage and spot data for this region are given in Ever?
No, "86. The 10 cm. event consists of a majer burst
which IS superposed on a weak but loug-ends ring rise
and fall in flux, This gradual tnerease in 10 em. flux
begins near the start of the flare, at 1820 UT.. and
some 23 minutes before the burst. The start of the
12 <. burst at 1843 UT. is coincident with the SWF,
#it.” an important 18 Mr. cosmic noise absorption
cvent from 1843 - 1950 UT., and with groups of
Type 15t bursts in the dynamic spectrum, It reems
cbvious that a a(ronﬂ: turst swept through the radio
spectrum »nd occiirred almosl jnstant.neously, at
least at " and deel 1 at
1843 UT. The strong Type Il burst at 1854 UT, was
observed at Ft. Davis over a frequercy range of 150 -
35 Mc. Mme. Pien-Gutinann classifies the event as a
**probable Type IV," because of the burst at centi-
meter wavelengths, There 15 no Type IV emission in
the dynamic spectrum - only the oasetof a weak noise
storm.

The major events on November 30 at 0247 UT, (and
{ollowing) are associated wiih flare activity in Region
5476. Plage and spot data for thiz region are given in
Event No. 186. The strong 10 em. turst at 0347 UT.
is coincfdent with the start of the fiare, and with the
very great radlo bursts which occur at 11l wavelengths
at this same time, it should be noted lhat all of the
strong radto bursts at other cenlimeter wavelengths
(9400 - 1000 Me.) are followed by a post-burst
decrease in flux which lasts {or several hours, It has
bee:n polnted eut before that such absorption cvenile
are rather unusual {see Event Nu, 151}, Inthe dynumic
spectrum, the strong Type II burst at 0251 UT, has
an unusvally long duration - it continues untl1 0358 UT,
at reduced intensity, and is colncident withthe start of
the very great burs! which occurred on the 200 Me.
record. The weak Type IV emission begins at 0312
UT. and soon degenerates into a Type I notse storm
that beging at 0344 UT.

Most observers agree with the classification o this
geomagnetic disturbance on Novamber 30 at 0545 UT,
as a gradual storm. However, two stations start the
storm carlier, with a sudden commencement, at 0247
UT, Sinee this {5 the time of the start of the flare and
the great 10 cm. burst of Event No, 188, it {s ghly
probably that the effect on the magnetogram at 0247
UT. is a magnetic crochet which is related to the
solar event,

This major flare on November 30 at 1730 UT,, which
was followed by Type 11 anti Type IV bursts, occurred
in the active plage 5476 when it was at the center of
the solar disk, Plage and spo! data for this region are
given in Event No, 186, The 10 o, evenl cunsists of
a strong, but not exceptionally great, burnt which is
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Pl

follew ¥ ey w Jonk bura?t tieeds St pe - tads st a5 rs g
Mt 200 M, HU 3% peported 0 the Siine of
e flase, vut athier Jow frequency 1ege rte andicats
that 4 larpe s o barst o cursed o Lo fer Kave o
Senpthe ~The toonp Fope I bt st 3741 UT, and the
Strony Tage BV mpsien @ 1789 UL s e cdmiregd
tre Bt Davis o e anisre froquenc, range <S40 -
225 Mol conere @ by thear frequency sweep, Bessune
Wi 10 O, burst M, PE ¥ Gatmatitisopge ~ts that
IV cmineon 2t o

Htneter aaor beagte, wa alao

I

‘probatls |

The i IV barsl on Decetaber 1 oat < 1400 UT, 1y
avaucaated ath flaze astaugt, ey 5176, Pla
et s ot Lata for thes renm mven i byent N
A IV sangs sdon wos ubservedat Bt Daas
«at 1400 U T, ovca a troquency fanee  f
ARG - %000 M e oy ations Began 0t Lavis ot
1358 UT. amle My hipan phogv olederve e earhor
#1230 1T Michhan aterts te T IV a1 1330 UT,
mef etnls gt ot I51B T 1. wiile Bt Daves continue the
1,ge IV cmsstoe until 2240 UT., 100 the rornes nt
that it is ante rmiitent threeshortbers1s gur togda., ™
The 10 em evrnt o vinasts of 2 graduai rioe aad fall
m flux whi b« onti, o throughiout the (itite plasdof
obtrvations 4t Oltawa. Y events are ropopled at
20C M., 31 soctatieer with the Type IV event. Ofber
sangle ratin frequenr's reports ndicats that noajer
tursts cccur at dooimeter and meter sa.elengts,
The 600 M. burst appe ars to Be rolated to the Tag
IV emission fn the dynasdc spectrum, o the 167 Mo,
brap st i assocfated wath geotups of Type and Type 1L
hrsts aad tleZonaet of 2 acah notse storm,

The wmagor SWF un Deceminr 1 o0 1705 LT., and
Fope I8 burst at 1733 UT., re assew dated with flare
ACtity n Regpm 5470, Plage and spot data for this
FeyIon ar. Gven 1o Even! No, 186, The flare 1s ac-
Cooupaned v osers strong 18 Mc. cosmie noise abe
~orpteen which bogas with the SWF. at 1705 UT,
D10 cml esents ape reported At the time of the
SWE ad Tope I oxep? for the prriod of increased
Hiux which was 1qparted $or Foent ol 191 and shich
1N SUE o progress, Neodvente are fosorted at any
of the s ther suigle rate troquer s dos, The aeak Type I
Iurst was vlaerve d by Bt Dasvs over a frequency
range ¢ 340 - W0 M

The Large 10 cme urst on December 2 1245 LT,
and the accompaaying Tape IF and Type IV raests,
Areoassan dated wath flae actwdi e i Remon 5476,
spon date for this repom are piven in
nt Mo, JEE, The flare date s tragmentary, tat it
seems abndeas that an ampartant dare s in progress

197

198

at the e Thae 10 om, ovnl consists of g great
tarst whick atarts st *he “WE 54 s SEA inuddon
Crdeement of atmespterns, 7 burst, which 1
rtormaneled sath the sunsise ilations o the
Ut eaa 1eeond as followed byt lune g eind of in-
troane 2o fiux, Mator o otalrsty are also reporto . o
decame ter and meter wass leniths, The 200 Mre event
cunststas of 2 very strong burst, followed by s rise
1, base level © appareitly wisociated sath the steeng
Tope 10 buret 4t 1250 UT, and theonset of the Type 1V
tmivalon at 1305 UT. The dinamic spceinm events
Wore rronrded of Sachigan, Oborrvatoens at FtoDavis
did net bonn until 1400 UT.. at shich fane the Fto
Dtets utad ruers £ port contimun cmias b and Tepe
Trowe 1 propress. Because of the Zhong burst at
contime i r & ovelengths, Mmc, Prrk- v classi-
f1e 5 this s vent as a Uprobable Topo 1V, 0

The farye 10 (o burst on Decotnbe. 5 a1 1219 UT.
wetated aath flare activits near the <onter of

IS
the solar disk an plage regmon 5476, This, large, ¢
brglt and active plage, with 1ts complex 87 spot,
1 oascotited with fuur events an this catalogue -
Nus. 196, 197, 198 ang 185 - but these appardatly
preduce very htth torrestrisl effect {in the form of
Kevanagmetie achivita}, Mo dunamic spectrum oboer-
wations ¢ X151 at the tune of the large 10 em. burst.
Frune the single radio freguencs: regorts, it seems
wudent that magor radio bursts ccrurzed at all
wazelengths,

The Tym I burst + December 8 at 0121 UT. 1s
wesoctated with flare activity in paage remon 5478,
Plage and spot data Ior this region are gven in Event
Ni. 196, From the single radio frequency reports,
s evident that 2 strong burst occurred at all
r.d1p amelengths, coincident with the start of the
flaie and of the group of strong Type I bursts, at
<~ 0:16 UT, The second Stromg burst at centimeter
waszelengths a1 0130 UT. has no counterpart at the
luwer rudio frequencies,

Tht »treng 10 cn. buist on Decembes 8 at 0757 UT.
1> assueated with flare actis 1y in Regon 5478, Plage
and spul data for this regilon are yiven in Event No.
196, No dinyp  spectrum observations exiut at the
time of " ¢ 7,4 Itest, From the single radlo fre-
queicy reports 1t appears that a strong burst moved
rathes slov.y thiough the radio spectrum, startine
a5 carlv as 0752 UT. at meter wavelengths, and as
late as 0757 UT. at centhmeter waselengths, ‘Che
duration of the burst is Junger at the low frequencies,
and diminishes in the direction of the higher fre-
quencies.

199 The Type I burst on Dercarisr 10 at 0521 UT, 1s
Hsa000ated with flare 2o, 1 Reinon 5478 which s
BUW near, the ®est Jimb of the un. Plage and spot data
for this regqion are .¢n tn Event Moo 196, The ~trong

Tupr 01 Burst = urs alter flare maximum, a1 d s .

preceded b0 group of Tepe 11T bursts, The latter
apparently are reiated to the major tarsts ahich are
reported at all of the sanele radio froquencies, prior
to flare maximum,

20C  No ksnown flare s reported at the iy of th
burst un Decemter 11 210412 VT, ther fore plage wnd
aspot data are not avatlable,

202 The Zp spot Nu, 14607 n Region 5491 1» une of fhe
hirdest spots of the year, with an ares cqual v 1660
mllunths of the solur hemisphere Hareenwicn dataj,
Although Regton 5491 15 a large and<er, bright plage,
718 pot vers aclive. and coatribrates -« magur solar
optiCas o 190 events to this ratalerue

203 The Type I burst o December 38 ag 0640 UT. and
Type IV burst at 0653 LT are assuciated with flare
activity in a region whichhas notueenters active, and
which s approachmg the west lmt  f the sun, No
10 cm. observations exist at tte fime of the, Type 11
and Type IV bursts, but amajor burst was recorde ™ .t
ether centimeter wavelengths. The single radio fre-

rquency reporis indicate that a very strong burst of
short duration occurred simultancousiy ot all wave-
lengths in the radio speetrum, in cuintidence with tie
group of strong Type Il bursts at 0634 U1,
dyname speetrum,

204 The Type Il burst on December 21 at 0055 UT. aad
Type IV burst at 0120 UT. are associated with flare
activity near the suuthwest Hmb of the sun. The SWF
appears 1n the CRPL cheekzlist, and 1s an uncon-
firmed event. The larze 10 em. burst at 0045 UT.
occurs near the start of the flare and SWF. There is
svine andication, from the single radio frequency re-
ports and the Type HI bursts :n the dynamic spectrum
that & radio burst has moved slowly through the radio
spectrum, bez@inning first at the low frequencies at
0043 UT.. and reaching the highest frequency at 0059
UT. The Sydnev observers report that the Type 11

. burst continues until 0120 UT, at reduced intensity, and
that the Type IV emission increases in intensity wath
the onset of the Type I noise storm at 0207 UT. Be-
cause of the strong burst at centuneter wavelengths
Mime. Pick-Gutmann classifies this event as “'probable
Type IV,**
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